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Biological Roots of 


4 current joke has it that neurotics 
build castles in the air, psychotics live in 
them, and psychiatrists charge both of 
them rent. In like 


should add, the biologist tries to supply 


vein, I suppose I 
pilings down to earth. This is implied 
also by the metaphor of my title, for 
roots notoriously get down to and into 
the earth. They are less lovely, perhaps 
even less immediately useful, than the 
flowers and fruits, but they seem to be 
a fairly essential condition for the latter. 
Che roots and fruits of psychiatry differ 
from one another as sharply as do those 
of plants, and the reasons for this will be 
worth our brief attention. 

The penetrate from 
the individual, through the organ, to the 


biological roots 
cell or even the subcellular level. At such 
“kitchen” 
over of 


levels of the living, the turn- 
the 
dominating concern, and the primary 
drives are 


substance and energy is 
for an adequate continuing 
supply of these for the metabolic turn- 
over essential to dynamic, open-ended, 
equilibrium systems. The fruits, on the 
contrary, although they also start at the 
individual, expand to the levels of group 


Here 


dominate 


and and 


communication 
than 


and energy, and the secondary drives be- 


society. 


meaning rather matter 


come more importint—those favoring 


group existence and involving interper- 


sonal relations. 


Interpersonal behavior is but a small 


sector of the entire range of animate be- 


Dr. Gerard is professor of neurophysiology and 
director of research of the Division of Psychiatry 
in the Neuropsychiatric Institute, University of 
Illinois Medical School, Chicago; he has spent 
this year on leave at the Center for Advanced Study 
in the Stanford, Calif. This 
article is based on the 1955 Academic Lecture given 
by Dr. Gerard at the annual meeting of the Ameri- 
can Psychiatric Association, 9-13 May, in Atlantic 
City, N.J. It is being published simultaneously in 
the American Journal of Psychiatry 


Behavioral Sciences, 
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Psychiatry 


R. W. Gerard 


havior but, like the single octave of visiblk 
light in the entire electromagnetic spec 

trum, it has a unique importance to social 
man. It the 
scrutiny it is now receiving; it well merits 
the 
lens. Biology supplies an arm and fingers, 


therefore deserves intens¢ 


examination under oil-immersion 
a skeleton and muscles, and a reflex and 
“voluntary” control of movement; but it 
the individua 


characteristics of' each person’s hand 


cannot yet account for 
writing. Biology can pretty well charac 
terize the violin but is only on the edge 
of understanding why one person plays 
sweetly and another does not. The biolo- 
gist is happy to recognize that two men 
or two violins are more like each other 
than like anything else in the world; psy- 
chiatric practice takes the violins for 
granted and is concerned with the sour 
notes that come from certain ones, Bio- 
logical science seems to deal with the 
Cheshire with its 


smile. But psychiatry, perhaps somewhat 


cat; mental science, 
in contrast to psychology, is firmly based 
on its biological and medical origins. In 
this epoch of rapid transition, psychiatry 
is indeed unhappily schizophrenic, rooted 
in biological science and the body, and 
fruiting in social science and the nuances 
Like the mother 
church, in the speaker’s eulogy, “There 


of human interaction. 
she stands; one foot firmly planted on 
the ground, the other raised to heaven 
Meaning and information, in turn, im 
ply a knower and a user and, thus, a put 
pose. It is no accident that teleological 
explanations come so easily in this area 
and that nonmaterial causes are so 
readily accepted. It is simple to grasp 
the significance of a sterike wife dreaming 
of babies or of a thirsting desert wan- 
derer hallucinating oases. More, it is pos- 
sible to see a purpose or function, at 
least in the second instance; the need of 
( increases restlessness to 


water somehow 


CIENCE 


seek and focuses attention and perception 
on the object sought. The trick is in the 
word somehow. To understand the reason 
for, or object of, an act or experience 1s 
not yet to understand it adequately; a 
Only 
when the action of an increased plasma 


mechanism must also be revealed 


osmotic pressure on the appropriate spe- 
cialized neurones in the hypothalamus is 
laid bare, and dozens of additional mech- 
anisms, does understanding approach the 
level of “Mecha 
nism adds utility to truth”; we still have 
the hal 


lucinations and the chemoreceptors of 


mastery and control 


to discover osmoreceptors of 
dreams! 

Incidentally, the problems of stress, in 
its most general use, and of psychoso- 
matic disturbances and the organ neu- 
roses in particular, bear an inverse rela- 
tion to mental disease in that they tend 
to root in the social sphere, with faulty 
interpersonal relations, and to fruit in 
the 


biological with disturbed 


body or organ function. It is also worth 


sphere, 


comment that psychiatry, as compared 
with neurology, for example, is dynami 
and vague, as is perhaps physiology as 
compared with anatomy. From physiol- 
ogy phy siologoi, which included all who 
sought knowledge of nature) were born 


successively : “where 


anatomy, asking 
and concerned with the spatial relations 
of living things (the space or centimeter 


or ¢c dimension biochemistry, asking 
‘what’ and concerned with the materials 
of living things (the matter or gram or ¢ 
dimension and, in birth, biophysics, 


asking “when” and concerned perhaps 
equally specially with change and action 


the dimension 


time or second or s 
But the relatively amorphous and holistic 
physiology, asking “why” and “how,” re 
mains undiminished; it will yet be ferti 
lized by many seeds from the unknown 
and give birth to many daughters, as yet 
unenvisioned. Perhaps psychiatry is cast 
in a comparable role. 

We all agree today that brain and 
mind are related; that, contrary to Alice’s 
experience in Wonderland, the grin can- 
not remain after the cat is gone. But the 
implications of this are often overlooked 
\ vital force does not move a molecule, 
and an emotion does discharge a 
neurone. When experience leaves an en- 


during trace, it 


not 


sort of 
material imprint; and, so to speak, there 
can be thought without a 
twisted molecule. Perhaps the simplest 


must be some 


no twisted 
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generalization to keep in mind is that all 


behavior in the external world, as well as 
all awareness of it, depends explicitly on 
the discharges of neurones. Certain neu- 
rones are fired by a given sensory input, 
these activate others and still others, and 
in time certain final neurones activate 
particular muscles to contract or glands 
to secrete. Clearly, the properties of the 
neural units and of their relations are 
crucial to all normal and disturbed 
behavior. 


Mental Disease 


In fact, the simple recognition of a 
dichotomy between unit and pattern at 
once sheds considerable light on mental 
disease, for a disturbance in the unit is 
likely to be quite a different affair from 
a disturbance in the pattern. Let me ex- 
emplify the point with recent illumina- 
tion on muscular dystrophy. This disease 
has been regarded by many as resulting 
from a deficiency, comparable to the 
muscle pathology produced by lack of 
vitamin E, or to some endocrine error, 
or to some other unfavorable condition 
in the organism; and the importance of 
a hereditary factor has also been much 
debated. It proved not too difficult for 
workers in my laboratory to prepare tis- 
sue cultures of muscle from normal men 
and from dystrophy patients. Although 
both kinds of culture were maintained 
for months, in identical media and with 
repeated transfers, the dystrophy muscle 
continued throughout to exhibit charac- 
teristic abnormalities in size, striation, 
nuclear position and division, and so 
forth. Such findings are direct evidence 
of a difference in the unit itself, whether 
or not additional organismic disturbances 
are involved. Moreover, it makes a hered- 
itary defect highly probable, although it 
does not entirely exclude the possibility 
of an irreversible change in the cells, pro- 
duced, after they were formed, by some 
abnormal experience. 

Another example of close relevance 
would be a blindness resulting from dam 
age to the visual units, as when the retinal 
receptors actually degenerate under suffi 
ciently severe and maintained vitamin-A 
lack, contrasted with damage to the nor- 
mal connections in the optic system 

more accurately their failure to de- 
velop), as when chimpanzees raised in 
total darkness cannot later in life recover 
usable vision. Again, the degeneration of 
anterior horn cells in polio patients con- 
stitutes a lesion at the unit level, but the 
comparable muscle weakness or paralysis 
that appears in cases of periodic family 
palsy and results from a block of junc- 
tional transmission by abnormal potas- 
sium content of the blood is equally 
clearly a disturbance in the connections. 
It is perhaps worthy of note, also, in the 
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periodic disease that it is a hereditary 
defect, even though the malfunction of 
the neuromuscular system is a secondary 
one and consequent to disturbances else- 
where in the organism. 

Such considerations may help point 
up, if not resolve, the differing claims 
regarding schizophrenia. If a character- 
istic abnormality is regularly demon- 
strable in cells of schizophrenics, as it is 
for the metabolism of 
erythrocytes examined in vitro 


carbohydrate 
reported 
last year by Boszormenyi-Nagy and 
Gerty, from the Illinois Neuropsychiatric 
Institute), a biochemical or metabolic 
lesion at the unit or cellular level is 
practically certain. This again implies 
strongly a hereditary defect, in this case 
well supported by the familiar genetic 
studies on twins and probands, but it by 
no means excludes additional factors, 
organismic or environmental, which con- 
tribute to the manifest symptoms. It is 
indeed possible, as has often been sug- 
gested, that there is a disturbance be- 
tween cortical and hypothalamic or 
other primitive segmental structures; but 
this cannot be the “full” explanation. I 
have personally speculated on the pos- 
sibility of a disbalance between the spe- 
cific and nonspecific systems from the 
more ancient nerve groups that act on 
the cortex. The specific thalamic system 
is concerned with the content of consci- 
ousness, the nonspecific one, with the 
degree of attention and of affect asso- 
ciated with consciousness. The dissocia- 
tion of emotion from experience is per- 
haps the most characteristic sign of schi- 
zophrenia; moreover, it is striking that 
leucotomy also removes emotion from 
experience—as for example when the 
suffering associated with pain is elimi- 
nated while the direct pain perception is 
left unaltered. 


In general, there is a sort of pyramid 
from etiology to symptom. Many differ- 


ent etiologies may initiate the same train 


of pathogenic events; many different 
pathogenic sequences may produce a 
single pathology; and many different 


pathologies may still lead to a. single 
symptom. Thus blindness, as an example, 
can result from destruction of any por- 
tion of the optic system, from retina to 
cortex; destruction at the chiasm, say, 
can follow trauma, tumor, infection, and 
so forth; an infection and abscess, as the 
pathogenic process, can result from in- 
fection by one of many organisms, as a 
direct etiologic. agent, abetted by defec- 
tive host resistance, and like factors. Can 
it be doubted that mental disease, also, 
presents symptoms and even syndromes 
that may subsume multiple nosologic 
entities and are almost certainly based on 
multiple chains of abnormalities? None- 
theless, the present evidence seems to me 
to speak strongly for heavy weighting of 
an inherited biochemical aberration as a 





dominant factor in the causation of schiz- 
ophrenia. Indeed, it deserves thought 
that the notably 
phrenia and cyclothymia 


psy< hoses schizo- 
may be pri- 
marily disturbances of the units of the 
nervous system, biochemical in nature 
and genetically carried; whereas the neu 
roses may be primarily disturbances in 
the patterns of function and interconnec- 
tions of the neurone units, weighted on 
the physiological rather than the chemi- 
cal, and resulting more from unfortunate 
relations of the individual to his environ- 
ment than to his ancestors. Whether or 
not this sharp dichotomy is valid for all 
neuroses, it seems probable for the stress, 
anxiety, and psychosomatic disturbances 


Neural Units 


It is time now to turn explicitly to 
modern neurophysiological knowledge, 
concerning first the units of neural func- 
tion and then their patterns. The units, 
the individual neurones, can vary from 
one to another or from time to time in 
their thresholds of excitation, the related 
membrane potential level, the number 
and timing of their discharges, and the 
character of their metabolism. These at- 
tributes of a given cell are, in turn, nor- 
mally controlled by 
from other regions, by fields surrounding 
them 


impulses arising 


-both electric and chemical - 
which result from changes in the blood 
supply or composition or directly from 
altered activity of other cellular units in 
their immediate neighborhood, and, as 
fairly basic to the electric and physiologi- 
cal shifts, by their own metabolic activity. 
Since I have discussed most of these 
points elsewhere, so far as their necessary 
relations are concerned, I should like 
now only to mention a few new observa- 
tions from my laboratory bearing on the 
metabolism of neurones. This is the more 
pertinent in view of the opinion ex- 
pressed in the preceding section that the 
psychoses are predominantly associated 
with disturbances in neurone metabolism 
Many of my colleagues have been respon- 
sible for these researches; I shall not 
name most of them, but must mention at 
least L. Abood, A. Geiger, and E. Sigg ( / 
It has long been generally accepted 
that glucose is the unique and even sole 
substrate for the central nervous system. 
Although this was early shown not to 
hold for peripheral nerve, and although 
various simpler substrates, such as gluta- 
mate, were shown tq.be metabolizable 
by brain slices or brei, the R.Q. of prac- 
tically 1.0 and the extreme malfunction 
with hypoglycemia kept glucose in the 
fore of our thinking. It has now proved 
possible, using the perfused cat brain, 
left in physiological connection with de- 
sired parts of the organism but supplied 
exclusively by known nutrients, to dem- 
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onstrate the maintenance of essentially 
normal function for hours in the com- 
plete absence of glucose. Since the fluid 
entering and leaving the brain was ana- 
lyzed, as well as appropriate samples 
from the brain itself, it can be stated 
positively that no carbohydrate is utilized 
under these conditions. Further, when the 
cortex is excited by stimulation of the 
brachial plexus, there is a considerable 
increase in the nonprotein nitrogen of 
the effluent and an even larger and fully 
reversible decrease in the nitrogenous 
groups of the brain lipoproteins and nu- 
cleoproteins. Convulsive brain activity, 
induced by Metrazol or electric stimu- 
lation, is associated with a large increase 
of oxygen consumption; but, even when 
adequate glucose is available in the per- 
fusion fluid, the corresponding increase 
in glucose uptake occurs after the in- 
creased oxygen use is past and, moreover, 
it can be accounted for entirely in terms 
of lactic acid output. Indeed, it is even 
possible under appropriate conditions, 
such as curarization, to obtain perfectly 
characteristic convulsive discharges from 
the perfused brain with no increase in 
oxygen utilization. 

Perhaps even more surprising, accord- 
ing to contemporary views, is the finding 
that activity is associated with a de- 
creased formation of energy-rich phos- 
phates—a decrease that might entirely 
account for the fall in creatin phosphate 
and ATP, even if there were no increased 
breakdown. This decreased formation 
has been demonstrated with the aid of 
tracer phosphate in rat brains con- 
vulsed with Metrazol in vivo, in frog 
muscle subject to polarizing or stimulat- 
ing currents, with or without actual con- 
traction, and in peripheral nerve teta- 
nized in the usual way. Since a decrease 
in these compounds resulting from slowed 
production, rather than from hastened 
destruction, would not be associated with 
increased energy output, these findings 
along with several others already re- 
ported suggest that the energy-rich 
phosphates may have some other func- 
tion than as an energy source for action. 
In muscle, they are clearly related to the 
magnitude of the membrane potential 
and this, in turn, to, the threshold for 
excitation; and similar relations almost 
certainly obtain for nerve fibers and 
neurones. 

The level of ATP and CrP might thus 
be associated with the irritability of the 
brain rather than with its actual response; 
with communication rather than with 
energy. In accord with such considera- 
tions, we have found that the content of 
energy-rich phosphates in the brain of 
audiogenic mice is definitely below nor- 
mal during just that period of the life- 
span, approximately 30 days after birth, 
when the animals are susceptible to 


sound-induced convulsions. Since the 
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lowered organic phosphates are found in 
the brains of animals that are sensitive to 
convulsions—as identified by the pure- 
breeding genetic stock—but have not in 
fact been convulsed, the low level could 
not be a consequence of convulsive ac- 
tivity but must be antecedent to it. 

Comparable findings have been made 
on the isolated mitochondria of brain, 
which also decrease their phosphoryla- 
tion, while increasing their oxygen con- 
sumption, under the influence of exciting 
electric pulses. These changes, charac- 
teristic of normal physiological responses, 
are in turn related to the presence of 
sulfhydryl groups and to a shift in po- 
tassium ion between the inside of the 
particulate and the surrounding medium. 
In fact, the failure of liver or kidney 
mitochondria to show this metabolic re- 
sponse to excitation may well be asso- 
ciated with the different potassium con- 
tent or ratio of these organelles. That the 
particulates in neurones may indeed 
normally participate in the excitation 
and recovery processes is further shown 
by the finding that the microsomes of 
cortex neurones disappear reversibly 
when they are stimulated, in the per- 
fused brain given drug convulsions or in 
tissue culture subjected to electric cur- 
rents. 

With the incompleteness of our knowl- 
edge of neurochemistry and of the me- 
tabolic concomitants of normal activity, 
as exemplified by such recent findings, it 
is not surprising that whatever changes 
may be present in particular psychoses 
have not been previously firmly estab- 
lished. It also seems reasonable, with the 
rapid increases in interest in and knowl- 
edge of neurochemistry, to expect that 
major advances in this direction are 
imminent. 


Neural Patterns 


Turning now from the units to the pat- 
terns, attention also shifts focus from 
neurochemistry to electrophysiology. In 
this domain are the properties of synaptic 
connections, the structure and reverberat- 
ing characters of nerve nets and loops, 
the shape, intensity, and spread of elec- 
tric and of chemical fields and the as- 
electric 
rhythms and discharges. Under the in- 


sociated synchronization of 
fluence of the modern theoretical and 
engineering considerations that have be- 
come known under the term cybernetics, 
much attention has been given to the 
continuous or discontinuous character of 
the interactions in the nervous system; 
and perhaps this is as useful way as any 
to open the discussion of patterns. 

The nerve impulse itself is atomic or 
It behaves 
in characteristic all-or-none fashion; the 


discontinuous par excellence. 


impulse, if it occurs at all, is the “all” or 


maximum of which the nerve fiber is 
capable at the time. This behavior, in 
turn, is a necessary consequence of the 
high factor of safety in the nerve fiber. 
The eddy current that flows from an ac- 
tive region and constitutes the stimulus 
for a new region to be activated is nor- 
mally some 8 times greater than the 
threshold of the inactive region. If the 
original stimulus, then, exceeds some crit- 
ical intensity and fires one part of the 
nerve, the stimulus generated there is far 
more than enough to propagate excita- 
tion to other regions. Even considerable 
changes in the size of the action potential 
or in the threshold of the fiber are thus 
swamped out by the overpowering drive, 
In contrast, most synapses show a low 
factor of safety—in fact, a factor less 
than 1. With few exceptions, a single 
impulse reaching a synapse does not 
suffice to fire the postsynaptic neurone; 
only when several impulses have man- 
aged to sum their effects, spatially or 
temporally, does a message carry through 
and the postsynaptic neurone fire. Syn- 
aptic action is thus continuous or ana- 
logical rather than discontinuous or digi- 
tal, as has often been assumed; and 
graded effects, rather than trigger or 
threshold ones, operate there. The same 
is true for electric or chemical fields in 
the brain; these are by nature continuous 
and graded and can shift smoothly in in- 
tensity or position. In fact, even nerve 
nets, with multiple neurones and myriad 
connections, although discontinuous in 
the impulses shooting about them, are 
in effect continuous in their operation 
because of the statistical averaging over 
large numbers of individual units. 
Messages thus enter, leave or rattle 
around in the nervous system as discrete 
signals, yet the interactions within the 
nervous system—which determine the 
patterns of activity—are mostly continu- 
ous, in actuality or in effect. It is no acci- 
dent that modern information theory, 
concerned with factual bits of yes-no 
alternatives, and probability theory, con- 
cerned with continuities of expectation, 
both find increasing application in un- 
raveling the tangled patterns of neural 
interaction; nor is it surprising that the 
two-valued Aristotelian logic is yielding 
to its more permissive multivalued mod- 
ern derivative in rendering assistance 
These considerations, moreover, are not 
remote from the immediate future of 
psychiatry. I am satisfied that the great- 
est barrier to rapid advance in psychiatric 
research today is the continuous and 
anecdotal character of the descriptive 
material on which psychiatric insights 
and generalizations are almost exclusively 
based. When more useful categories have 
been recognized and at least ordinal 
scales established, when it is possible to 
group the phenomena into classes and 
categories in a meaningful manner, rapid 
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progress is certain to follow, This is really 
the familiar problem of nosology in dis- 


ease or typology in individuals or popu- 
lations. But this implies just the kind of 
interplay between continuous and discon- 
tinuous that has been under discussion. 
When the input to our biological calcu- 
lators has been effectively coded, the 
rules of operation already built into these 
nervous systems will suffice to grind out 
important answers in the mental area, as 
they have already in the physical and 
biological ones. 

fields can 
strongly influence the interaction of neu- 


Electric and chemical 
rones. This has been amply expounded 
in the case of the electric fields. Changes 
in direct-current potentials have been 
shown to start, stop, or modify brain 
rhythms; and changes in the potentials 
have been seen to accompany changes in 
activity evoked in other ways, for ex- 
ample the diphasic direct-current shift 
accompanying cortical depression waves 
The influence of potential fields and the 
resulting local currents in bringing about 
neurone synchronization are also well 
known, and I have suggested a hypersyn- 
chronization of beating neurones as a 
neural mechanism underlying causalgia, 
motion sickness, and neurosis. It will, 
therefore, be more profitable now to di- 
rect attention rather to specific chemical 
effects and to the infiuence of one molar 
brain region upon another, by whatever 
mechanism, Of special interest in recent 
years have been the hypothalamic and 
medullary reticular formation, the inter- 
laminar nuclei in the diencephalon, and 
other particular structures at the upper 
end of the old segmental brain stem; and 
the influence of these upon cerebral ac- 
tivity is obviously of primary concern to 
psychiatry. 


Sympathin and Consciousness 


Not only can stimulation of these 
deeper structures lead to increased or de- 
creased electric and functional activity 
of the brain and cord; we have recently 
found a small region, near the mammil- 
lary bodies, stimulation of which can 
double the oxygen consumption of the 
cerebrum. This increased metabolism, 
moreover, may outlast the period of stim 
ulation by many minutes—a point to be 
considered shortly in connection with 
the action of epinephrine. Indeed, the 
specific chemical and metabolic proper- 
ties of these “autonomic” centers almost 
insure a rather special functional role. 
Thus, the reticular formation is particul- 
arly sensitive to narcotics; mescaline and 
like agents are reported to cause spiking 
in the hypothalamus; most autonomic 
centers are highly resistant to low oxy- 
gen and carbohydrate and to high car- 
bon dioxide; these diencephalic struc- 
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tures are rich in sympathins; and, as we 
have recently found, both bulbocapnine 
and chlorpromazine inhibit phosphory- 
lations specifically in the basal ganglia- 
thalamus region of the brain, while af- 
fecting that of cortex little or none. More- 
over, adrenalectomy in rats leads to an 
increased ratio of creatine phosphate to 
inorganic phosphate in these basal struc- 
tures only, and large epinephrine doses 
inhibit 
region. 


phosphorylation in this same 


Many workers are now relating the 
level of activity of these deep structures 

exactly which is far from agreed upon 

to the level of normal awareness, from 
sleep to alertness, and associate their 
overactivity with disturbed mentation. 
The psychosomimetic action of mesca- 
line, lysergic diethylamide, amytal, and 
some adrenalin derivatives has been seen 
as a paradigm, if not as the actual mech- 
anism, of the pathogenesis in schizo- 
phrenia. A faulty epinephrine metabo- 
lism has been specifically suggested, and 
schizophrenic blood has been reported to 
contain a different adrenalin than nor- 
mal, perhaps adrenoxime, and to be able 
to degrade injected epinephrine only ab- 
normally slowly. Whatever the disturb- 
ances may be in psychoses, it is of some 
interest to reexamine the significance for 
normal behavior of epinephrine action 
on the central nervous system. 

Most behavior is unconscious. Why is 
consciousness attached to or concomitant 
with certain acts and experiences? It is 
certainly true that awareness is most 
acute in disturbing 
events and is most in abeyance when the 


association with 


surface of existence runs smoothly and 
placidly, Extensive and splendid mecha- 
nisms have evolved to meet, adaptively 
and automatically, the usual situations 
encountered in the life of an organism; 
it is only when such adaptive behavior 
fails that innovative or creative behavior 
and the attendant consciousness are 
called into action. In neurological terms, 
if the automatic response fails to remove 
the disturbing stimulus, if the simple neg- 
ative feedback mechanism fails, then im- 
pulses will continue to arrive at particu- 
lar neurone groups in greater numbers 
than normal. Some kind of summation is 
highly probable—the mechanisms for 
this, at least at synapses, are reasonably 
well understood—and impulses will now 
irradiate to additional neurone groups 
beyond those normally activated. Pro- 
gressive radiation of activity in the 
nervous system, under cumulative stimu- 
lation, is a well-known and fully docu- 
mented phenomenon. As judged by the 
subjective and objective, evidence of 
mounting affect when a disagreeable ex- 
perience is continued, as well as by the 
physiological evidence of increased auto- 
nomic activity, one important direction 
of radiation is to the hypothalamus and 





related structures. From such activation, 
in turn, result an outflow of impulses up 
and down the neuraxis and, quite pos- 
sibly, a direct liberation of sympathins 
But the conditions just described are 
those ef emergency or stress, long known 
to be associated with activity of the 
adrenals. 

The adrenal medullary hormone, 
epinephrine, but not the closely related 
norepinephrine, has fairly dramatic ac- 
tions on the nervous system, and a con- 
siderable outpouring of epinephrine does 
follow hypothalamic stimulations. This 
substance considerably increases the oxy- 
gen consumption of the cerebrum, as- 
sumed to be by a direct action on these 
neurones. In view of the evidence men- 
tioned earlier—of the existence of hypo- 
thalamic centers, excitation of which 
doubles cerebral oxygen consumption, 
and of the excitant action of the sym- 
pathins on such centers—it should be 
considered whether this effect also is an 
indirect one from the diencephalon 
Epinephrine can, moreover, considerably 
enhance or, especially with larger doses 
and deeper anesthesia, depress motor re- 
sponses obtained from stimulating the 
motor cortex or those of the knee jerk; 
and, in the latter case, not all the changes 
are abolished when diencephalic and 
medullary influences have been elimin 
ated by spinal section. In general, para- 
sympathetic activity overbalances that of 
the orthosympathetic system in sleep, and 
increased orthosympathetic activity leads 
to arousal; indeed, a moderate epine 
phrine injection can rouse an animal 
from moderately deep anesthesia. Per- 
haps the concentration level of adrena- 
lins, or more generally sympathins, acting 
on the brain is a significant determinant 
of the level of consciousness. 

We have been able to show, by infus 
ing healthy young adults with epine- 
phrine solutions at only 2 or 3 gamma a 
minute, that psychological effects are 
produced in the complete absence of 
vascular or other peripheral signs. (By 
contrast, much larger infusions of nore- 
pinephrine can produce vigorous car- 
diovascular changes, even abdominal 
cramps, with no change in mental state. 
Minimal epinephrine does produce a 
fine tremor, increased unsteadiness, and 
enhanced word fluency; no other tests 
revealed differences. More striking than 
any change revealed by objective tests, 
was the subjective report of a feeling of 
anxiety and apprehension. Such feelings 
have been experieriéed by all subjects; 
and some individuals, presumably with 
a high preexisting level of conflict and 
apprehension, approached collapse. 

It is tempting to think, then, that an 
unresolved and therefore stressful situa- 
tion leads to neural activation of primi- 
tive brain-stem structures, this to the 
liberation of sympathin-type agents, and 
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these, by a positive feedback upon the 
brain, to increased attention, alertness, 
and anxiety. It is not an unlikely extra- 
polation that still larger doses or more 
active derivatives could stimulate still 
further and produce hallucinations and 
disorientation and, in general, be psycho- 
somimetic. An oversusceptibility of neu- 
rones might be an additional factor in 
the true psychoses. In fact, such consid- 
erations lead us back to a reconsideration 
of consciousness and memory, this time 
in terms of circuits and neural nets rather 
than of electric and chemical fields. 


Memory and Circuits 


The notion of neurones connected in 
a network, not merely in linear series, 
and of nerve impulses passing about the 
connections in a circular, more or less 
continuing, fashion, is now widely ac- 
cepted. Actually, such reverberating cir- 
cuits have been demonstrated only over 
gross levels of the nervous system, as be- 
tween cortex and thalamus (we are find- 
ing suggestive evidence of their function- 
ing in the frog’s olfactory bulb in normal 
olfaction ), but the sort of dynamic action 
that is possible in such circuits or assem- 
blies is just what the physiologist ordered 
to account for the less automatic and im- 
mediate aspects of behavior. So, whether 
or not it is finally correct, it will be use- 
ful to explore further some of the be- 
havioral consequences that can flow from 
circuits It was 
early pointed out that such circuits free 
behavior from being time-bound to the 


reverberating neurone 


stimulus. Conduction and synaptic times 
no longer set the limits between stimulus 
and response; a neurone chain, once acti- 
vated by a stimulus, might continue to 
reverberate indefinitely and so to serve 
for a maintained new behavior, for be- 
havior appearing intermittently, or even 
for memory records that could play into 
consciousness On appropriate triggering 
There are, in fact, some highly interest- 
ing relations possible between memory 
traces and nerve impulses running in 
circuits. 

We were able to show that memory 
does not depend on the continuing opet 
ation of active neurone circuits or assem- 
blies, by stopping brain activity with 
deep cold or by discharging all neurones 
simultaneously with an electric shock 
either of which maneuvers should te 
minate any active patterns of reverbera- 
tion. Hamsters, so treated after mastering 
a maze, showed full retention of their 
learning. But it was also found, by alter- 
ing the interval between each learning 
electric shock, even 
though a set of runs and 
given every 


experience and 
shock were 
24 hr, that memories re- 
quired a certain time to become fixed in 
the nervous system. Thus, when shocks 
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followed trial runs by an interval of 4 hi 
or longer, the learning curve was as good 
as when no shocks were delivered: when 
the interval between experience and 
shock was reduced to | hr, some defects 
began to show; at 15 min learning was 
seriously retarded; and at 5 min or less 
it simply did not occur. Human experi- 
ence takes meaning in the light of thes« 
experiments; after a concussion, memo- 
ries may be much disturbed and then 
return in order from earlier toward more 
recent times, but the events over the few 
minutes to an hour or so prior to th 
brain shock are usually lost forever. Pre 
sumably, here also the necessary time for 
fixation, between initial experience and 
the laying down of a firm mnemonik 
trace, was lacking. 

We have further found that the tem- 
perature coefficient of this fixation proc- 
ess is well over 2. perhaps closer to 3. 
since hamsters kept cool during the in- 
terval between experience and electro 
shock show as great a disruption of learn- 
ing at an interval of 1 hr as warm ones 
do at an interval of 15 min. Whether or 
not this stout temperature coefficient in 
dicates a chemical process in laying down 
the engram—an issue that is irrelevant 

present considerations—it is satisfac 
tory to find such physical regularities in 
the memory process; especially since the 
temperature coefficient is comparable to 
that reported decades ago for the passag 
of subjec tive time 

Our immediate concern is the possibl 
relation of these goengng to rever- 
berating circuits. It may be that the sin 
gle passage of an impulse over a neurone 
loop leaves no significant trace but that 
repeated passages in a limited time sum 
their reversible effects until some irrevet 
sible level is passed. A single water drop 
can leave a sandhill undisturbed, but a 
series of drops produces a runoff chan- 
nel. If messages continue to circulate in 
a neurone loop, their continuing reap 
pearance at particular junctions over 
minutes or hours might be required be- 
fore the critical material change that 
constitutes a relatively permanent mem 
ory record could be produced. In much 
the same way, tetanization of a presyn 
aptic nerve fiber for a few seconds can 
lead to marked and enduring enhance- 
ment of the number of postsynaptic units 
that it can excite. The temperature coeffi 
cient might thus be determined by the 
rate of reverberation, the speed of chem- 
ical fixation, or one of several other pos 
sible variables; but, whatever the details, 
something of this general character is 
strongly indicated. 

\ final point on memory has to do 
with localization, This again is not part 
of the main theme, but it is significant 
that, if memory traces are deposited 
multiple loci in an activated neurone as- 


sembly, several conflicting phenomena 


concerning localization seem explicable. 
Punctuate stimulation of the temporal 
cortex evokes, at least under some con- 
ditions, highly specific recall of past ex- 
periences; this indicates a sharply local- 
ized engram. Conversely, localized lesions 
in the brain, even fairly extensive de- 
structions, are unlikely to abolish memo- 
ries, at least beyond the major modalities 
encountered in the aphasias. If the neu- 
rone assembly involved in a given ex- 
perience is, as the term assembly implies, 
not a single loop but a multiply linked 
network of loops, a memory would not be 
entirely lost unless all parallel paths of 
the net were destroyed, whereas it might 
still be elicited quite specifically by stim- 
ulating any one appropriate locus, Thus, 
as is shown in Fig. 1, a memory would 
»¢ lost only when both A and B were de 
stroyed; it could be evoked by stimulation 
of either one alone. Such a picture would, 
of course, predict that a given memory 
could be evoked on stimulation of mor: 
than one point; but, since the anatomi- 
cal distribution of such loops is com- 
pletely unknown and observations on 
man are difficult, it is not a serious ob- 
jection that such multiple loci have not 
been encountered. It is only half a dec 
ade since specific memory loci were dis- 
covered; half a century elapsed between 
the discovery of primary motor and sen- 
sory areas of the cortex and the discovery 


of secondary ones 


Consciousness and Circuits 


If circuits enduring for minutes or 
hours may be required to fix experience 
in memory, perhaps circuits reverberat- 
ing for seconds or fractions may be 
necessary even for the initial conscious- 
ness of an experienc c or of some inner- 
triggered awareness. Such a hypothesis 
would deny that any subjective experi- 
ence accompanies a single activation of 
any given neurone assembly (whether 
certain exceptions may exist is not now 
important) and would require the sum- 
mative effect of at least a few reverbera- 
tions before consciousness is aroused. This 
postulate leads to some interesting conse- 
quences. First, it fits the foregoing dis- 
cussion concerning irradiation in the 
nervous system with unresolved problem 
situations. Consciousness and creative 
behavior are both evoked by the rever- 


beration of circuits, while routine unat- 
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tended behavior is presumably handled 
by messages running quickly and with no 
through well- 
Along the 
same lines, dreams might result from un- 


or minimal repetition 


grooved “reflex” channels. 
resolved pressures left from the day or 
generated the 


would represent such continuing rever- 


from environment and 


and irradiation in brain 


rones 4 ° If 


beration neu- 


dreams represent main- 


tained brain activity—as borborygmi 
accompany a maintained digestive activ- 
ity—their presence with unresolved situ- 
ations is physiologically reasonable. The 
maintained stimulation might result from 
lingering concerns of the day, perhaps 
represented in reverberating loops in the 
diencephalon-cortex system sensitized or 
activated by an accumulation of sym- 
pathins; or from a maintained barrage 
of interoceptive messages, such as that 
produced by a filling urinary bladder; o1 
from a similar insistent input of extero- 
ceptive messages, say a ringing bell—all 
would favor the existence of dreams. 
Much the same considerations would 
apply to hallucinations, such as those of 
water that are associated with thirst, to 
delusions, and the like. When neural ac 
tivity is maintained, more and more neu 
rone loops will be activated to the level 
that is associated with conscious aware- 
Such 


a neurophysiological picture is obviously 


ness and with focusing of attention 
congruent with the psychodynamic on 
of drives or pressures that are unsatisfied 
with 


the accumulation of something 


unfortunately called energy—that finally 
overflows in healthy or unhealthy ways 
If such biological considerations serve to 
account effectively for the existence of 
consciousness under given conditions, we 
need not be disappointed if the content 
of conse iousness can be desc ribed at all 
now, and perhaps forever most usefully 
only in terms of recent or early experi 
ence. 

One final instance of a psychodynami 
consequence of this postulate regarding 
suffice. It 
bothered me that learned physical pro 
fully 


those associated with enculturation are 


consciousness must has long 


hibitions remain conscious while 
largely unconscious, Thus, a child learns 
by physical suffering that it must not 
touch hot objects, avoids touching them, 


and remains throughout entirely aware 


The really great school and college teachers are not primarily teachers of biolog) 
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of the complete relationship; but the 
same child, punished for hitting some- 
one, gradually develops a superego which 
not only forbids the act but represses the 
entire constellation of urge and censoring. 
Aside from this difference in repression 

which may itself have something to do 
with the repetition of the experience and 
the gradual accumulation of the inhibi- 
tion—the following aspect of repression 


seemed quite inexplicable. Since the 
superego rules are learned, they are pre- 
sumably associated -with the cortex, and 


if their censoring action is to be evoked 


by a drive, this also should somehow 
involve the cortex. Yet, both the drive 
and the censoring remain unconscious 


This is in conflict with our normal ex 
perience and expectation that activation 
of the appropriate cortical memory ele 
ments should be associated with conscious 
rec all or 


can the 


awareness. In simple words, 


how censor censor and be cen 


sored without knowing what is happen 
ing? 

Exactly the same problem arises with 
the recognition of words exposed tachis 
Neutral 
are perceived and correctly recognized 
0.01 sec: 


toscopically. four-letter words 


after an exposure of about 


“dirty” four-letter words are not recog- 
nized unless exposed for twice as long 
Clearly, these words must have been cor- 
rectly identified in the usual time in ordet 
to be rejected from conscious recognition; 
again, learned patterns in the cortex must 
have been activated but not sufficiently 
to arouse conscious awareness. T he hy- 
pothesis we are considering, that aware- 
ness results only with repeated activation 
of the appropriate assembly, by a brief 
reverberation, happily accounts for these 
phenomena if the first activation leads to 


In Fig. 2, J blocks impulses 


on the way to the 


inhibition 
cortex: so one passage 


only occurs.) And the same reverberation 


requirement for consciousness can simply 


account for subliminal perception and 
for the 
seeming occurrence of perception in 0.1- 


learning; it may even account 
sec frames. 


Whether the 


dared to present here should prove, as is 


various guesses I have 
highly probable, partly or entirely incor- 
rect is not so important as is the fact 
that today it is possible for neurophysi- 
ologists to make such informed guesses 
Not many years ago such viewpoints were 
not only unavailable but would have been 
entirely unjustified by the evidence then 
at hand. I am particularly encouraged by 
the fact that this postulate concerning 
consciousness and the consequences that 
regard to mental activity 


follow with g 
were triggered by very limited discussion 
with a psychoanalyst. Such discussion is 
one of the opportunities presented at the 
Center for Advanced Study in Behavioral 
Sciences, where psychiatrists and psy 
chologists, as well as a neurophysiologist, 
happen to be fellows at the same time 
With growing attention to interdisciplin- 
ary behavioral science, I 


am very op 


timistic regarding the progressive and 
increasingly valuable application of bio 
legical knowledge to mental phenomena 


in general and to psychiatry in particulat 
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2. Incidentally, Freud’s asusmption that dream 
exist to preserve sleep is not only unnecessary 
to his important interpretations of latent and 


manifest dream content and of the nature of 


dream work; but it also seems unsound phy 
ologically. Physiological evidence is 


that 


pretty con 
there is no dreaming during the 


f the night 


clusive 


deep sleep of most that dreams do 


occur in light sleep and during the waking-up 
process, but that their presence does not pre 
vent the arousal from proceeding to awakene 


Conversely, internal or external stimuli may 


produce, during complete wakefulness, a wand 


ering of attention and kaleidoscopic consciou 


content quite similar to that of sleep dreamin 


and well called daydreaming. The hypnogogic 
falling 
also comparable to the dreams dur- 
supposed to prevent wakefulness. Thi 


awareness, associated with actually 
asleep, is 
ing sleep 
physiological 


explanation of the existence of 


dreams in no way detracts from the validity of 


psychodynamic interpretations of the dream 
manifest, or of the 
work—all of 


neurophysiology 


content, latent or nature 


of dream which are now beyond 


Eng- 


lish or economics. They are teachers of young men and women. Their success can be meas- 


ured by the degree to which they correct, humanize and enrich the student’s perspective, 


and give him wider interests, new horizons, enlarged frames of reference, and those sounder 


habits of working and thinking which make it possible for him to discover the relevant facts 


in any field, and in his own reach 
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Metabolism and 


Chromosome-Break Rejoining 


Sheldon Wolff and Henry E. Luippold 


Since Muller’s (J) original discovery 
in 1927 that x-rays can produce gene 
mutations, much study has been devoted 
to the effects of radiation on genetic sys- 
tems, One area in particular, the produc- 
tion of chromosomal aberrations, has 
been rather well quantitated. This quan- 
titative approach began with the work of 
Sax (2, 3) and in the main was further 
pursued in the United States by Sax and 
his students and in England by Lea and 
Cate heside. 

Che results obtained by these early in- 
vestigators were interpreted on the basis 
ot a simple dire« t-ac tion hypothesis. Re- 
views by Catcheside (4), Lea (5), and 
Giles (6 describe the development ot 
this theory, which maintains that the 
ionizing radiations first break the chro- 
mosome threads. The broken ends can 
then (i) heal in the open position, (ii 
rejoin by restitution, or (iii) rejoin with 
the broken ends of other chromosomes. 
The first of these three events leads to 
simple one-hit aberrations. The second 
is undetectable, and the third gives rise 
to two-hit aberrations. 

It may be noted that the calculations 
of Lea indicate that 95 percent of the 
breaks originally produced restitute. Sax 

3) observed that if a dose of radiation 
breaks two chromosomes in such a way 
that the two breaks are open simul- 
taneously and are in close proximity then, 
by the process of rejoining, it is possible 
for a dicentric chromosome to be formed. 
Similarly, if the two breaks occur in the 
same chromosome a ring can be formed 

Fig. | If, however, the total dosage 
is divided into two fractions, only part of 
the breaks are prodix ed at a given time. 
When a long enough period elapses be- 
fore the second fraction of the dose is 
given, this first group of breaks will 
restitute before the second one is pro- 
duced. Therefore, the two groups of 
breaks will not be able to rejoin with 
one another to produce two-hit aberra- 
tions (Fig. 2 

In the seeds of Vicia faba the breaks 
usually stay open for the relatively long 
period of 30 min when they are irradi- 


Dr. Wolff and Mr. Luippold are in the biology 
division of Oak Ridge National Laboratory, Oak 
Ridge, Tenn. 
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ated in a vacuum and then restitute 
rapidly. The “open” period can be de- 
termined by the length of the period be- 
tween two dose fractions that does not 
result in a decrease in the number of 
two-hit aberrations from what it would 
have been had the radiation been admin- 
istered in one large dose. The quantita- 
tive aspects of this matter have been 
treated by Wolff and Atwood 7 
Briefly, however, if the breaks from the 
first dose have rejoined before the second 
dose is administered, the yield of two- 
hit aberrations will be the sum of those 
produced by each of the two dose frac- 
tions. If the breaks stay open, the yield 
will be the square of the sum of the 
square roots of the numbers produced 
by each fraction. 


| 
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Fig.. 1. Origin of two-hit aberrations 
Top) Dicentric; (Bottom) ring. 


In the present experiments (8) we 
have tried to determine the mechanism 
of the rejoining process of broken chro- 
mosomes, Essentially, the procedure con- 
sisted of first irradiating Vicia seeds in 
a vacuum in order to produce breaks 
that would stay open for 30 min (7). Im- 
mediately after this first irradiation, vari- 
ous enzyme inhibitors were applied to 
test their effect on rejoining. Seventy-five 
minutes later a second fraction of radia- 
tion was administered to determine 
whether or not the first group of breaks 
was still open and capable of rejoining 
with the second group of breaks. Three 
days later, when the first mitotic root 
tip divisions were occurring, the roots 


were excised and placed in a saturated 
solution of paradichlorobenzene for 2 hr 
to accumulate metaphases. They were 
then fixed in C. E. Ford’s modification 
of Flemming’s fixative and stained with 
Feulgen reagent. Details of the techniqu: 
have been given elsewhere (7). All irra- 
diations were administered with a G.E 
Maxitron tube operated at 250 kvp with 
>} mm of Al filtration. The dose rate was 
200 r/min. In each experiment 300 meta- 
phase plates were scored for rings and 
dicentrics. The results are presented in 
Tables 1 and 2. 

As may be seen in experiment 1, the 
breaks formed by irradiating with 600 1 
in a vacuum rejoin within 75 min if the 
material is left at room temperature 


25°C). Actually, as noted, these 


about 
breaks stay open for only 30 min. How 
ever, if the seeds are plunged into 0°C 
water immediately after the irradiation 
and kept at this temperature for the en 
tire 75 min, ostensibly to stop all enzyme 
activity, the breaks stay open and ar 
able to rejoin quantitatively with the 
breaks that are induced later (experi 
ment 2). Similarly, postirradiation treat 
ment with 2 x 10-°M KCN or with 95 
percent CO-5 percent O, in the dark is 
able to prevent normal rejoining of the 
breaks, even at room temperature ex 
periments 3, 4, 5). If, however, the seeds 
in the CO mixtures are exposed to a 
light from a sodium arc lamp at a dis 
720 ft-ca as measured by 
a Weston Illumination Meter 756 Viscor 
Filter), the CO inhibition of rejoining 


tance of 6 cm 


does not occur (experiments 6, 

These observatons indicate that the 
repair of radiation-induced chromosome 
breaks, as evidenced by rejoining, is de 
pendent on oxidative metabolism, espe- 
cially the part of oxidative metabolism 
that is mediated by cytochrome oxidase, 
which is inhibited by both KCN and CO 
Consequently, the same results would 
occur if respiration were blocked by any 
mechanism other than the direct inhib 
tion of cytochrome oxidase. In experi- 
ments 13 and 14, in which irradiated 
seeds were treated with a combination 
of 2x 10-°M Na.,S.O, and 4 to 5 mm of 
vacuum, the breaks did indeed stay open 
Here the sodium hydrosulfite was used 
with the vacuum to remove completely 
the oxygen that might be present in the 
cells. Under these conditions of com 
plete anaerobiosis, rejoining did not oc- 


cur, a result that corroborates the hy 
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Table 1. Effect of respiratory inhibitors on chromosome rejoining. 


Treatment 
immediately 


ss after dose Dose 
Expt. 1 of 600 1 an} 
in a vacuum — 
at time t 
l Room temp. 400 ( 
2 0°C 400 ( 
3 2x 10°24 KCN 400 
! 95% CO+ 5% Os dark 400 ( 
5 95% CO+5% Oz dark 400 ( 
6 95% CO+5% Oz light +00 
7 95% CO+5% Oz light 400 
8 Vacuum 4 to 5 mm 600 
9 Vacuum 4 to 5 mm 600 | 
10 Ne (pyrogallol 400 
11 Ne (pyrogallol 100 ( 
12 2x 10° BAL 400 
13 NaS.O, + vacuum 600 | 
14 NaoS.O, + vacuum 600 ( 


* Values column computed from numbers of aberrations produced by dose 1 and 
treatment as expressed in the second column; also from the aberrations produced by 


and dose 2. Expected values are different 


tions produced by a given dose of radiation 


Table 2. Effect of 2,4-dinitrophenol on 
chromosome rejoining. DNP administered 
immediately after dose 1 of 600 r in a 
vacuum (75 min before dose 2 of 400 r in 
air). Expected two-hit aberrations per cell 
with rejoining, 0.193; without rejoining 
0.380. 


No. of two-hit 


Molar concn. . 
aberrations 


of DNP f 
per cell 
1.5 10 0.240 
1.5 x 10° 0.377 
3.0 x 10° 0.367 
1.510 Lethal 


pothesis that oxidative metabolism is 
necessary for rejoining. However, it must 
be noted that Na,S,O, may also inhibit 
respiration by reducing hydrogen trans- 
port coenzymes in the system. The end 
effect, however, would be the same as if 
its only function were to remove oxygen 
In experiments 8-10 it may be observed 
that 4 to 5 or nitrogen 
passed over alkaline pyrogallol, as uti- 


mm vacuum 


lized, are not in themselves sufficient to 


2 at 
ie 
75 
r 


air 
air 


(air 


air 
air 
air 


(air 
vac. 


vac. 


(air 


air 


(al 


vac, 


vac 


No. of two-hit 
aberrations 


per cell Occur- 


rence of 


Expected ere 
rejoining 


value* cans 
Ob within 
served With Without 75 min 
rejoin- rejoin- 
ing ing 


0.220 0.193 0.380 


0.367 0.193 0.380 
0.367 0.236 0.440 
0.347 0.193 0.380 
0.400 0.193 0.380 
0.210 0.193 0.380 
0.185 0.193 0.380 
0.200 0.184 0.365 
0.143 0.184 0.365 
0.147 0.193 0.380 
0.167 0.193 0.380 
0.123 0.157 0.293 
0.400 0.184 0.365 
0.407 0.184 0.365 


75 min of postirradiation 
75 min pretreatment 


since some of the pretreatments change the numbers of aberra- 


deplete the intracellular oxygen content 
of the roots within the time limits im- 
posed by the nature of the experiment. 
Under these conditions the broken ends 


rejoined. Similarly, treatment with 
2x10-°M BAL, which removes intra- 
cellular oxygen less efficiently than 


Na,S,O, (9 
ing (experiment 12 
Table 2 


various 


does not prevent rejoin- 


effect of 
2,4-dinitro- 


the 
concentrations of 


demonstrates 


phenol on rejoining. Concentrations of 
10-4M or 3.0 x 10-*M caused 
the broken ‘ends to stay open for the du- 
75 min). At 
105M, 


an “either-or” reaction took place, with 


either 1.5 x 


ration of the experiment 
the lower concentration of 1.5 » 
some of the root tips exhibiting chromo- 
some breaks that stayed open and others 
breaks that 
quently, we think that at the lower con- 


exhibiting closed. Conse- 
centration only some roots were affected 
by the DNP. 

In view of these results it appears that 
the chemical bonds formed in the process 
of rejoining are probably strong bonds. 
We believe that the probable function 





of oxidative metabolism in this system 
is to provide the high-energy phosphate 
bonds of ATP that are utilized to pro- 
vide the energy required in the synthesis 
of these bonds. 

Previous work by King et al. (10) has 
shown that CO can increase the numbers 
of aberrations induced in Tradescantia 
microspores. They suggest that this might 
be caused by the formation of hydrogen 
peroxide through the pathway of the 
That 
does not work by this pathway in the 


flavoproteins. carbon monoxide 
present study is shown by experiments 
13 and 14, in which complete removal 
of oxygen by Na,S,O, plus vacuum, 
which would preclude peroxide forma- 
tion, prevents rejoining. 


Haas et al. (11 


cytochrome oxidase and other enzymes 


have suggested that 


connected with oxidative metabolism 
affect the breakage of chromosomes in 


Drosophila. This 


from experiments in which treatment 


suggestion resulted 
with CO began before irradiation and 
20 after. They 
noted an intensity effect of the radiation 


extended for min also 
In the light of the present study, the re- 


sults they describe might well be as- 
cribed to a postirradiation effect of the 
monoxide on the rejoining of the breaks 

In summary, we would say that the 
rejoining of radiation-induced chromo- 
breaks, with its 


chemical bonds, is inhibited by low tem- 


some formation of 


perature, cyanide, carbon monoxide, 


anaerobiosis, and dinitrophenol. We ar« 


thus led to believe that oxidative me- 


tabolism with its concurrent formation 


of ATP is necessary for rejoining. 
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News of Science 


Pseudoalleles 


Fifty years from now it seems very 
likely that the most significant develop- 
ment of genetics in the current decade 

1945-55 
discovery of pseudoallelism. First found 
by E. B. Lewis in Drosophila melan- 
ogaster in 1945, no other genetic phe- 


will stand out as being the 


nomenon recently discovered seems to 
have the generality of this one, or to 
promise so much insight into the nature 
of the “gene’’—its action, its mutation, 
its evolution. The phenomenon is diffi- 
cult to define precisely; in fact, different 
observers have set different 
criteria for its definition. In general, 


forward 


however, it means that mutant genes 
that were once thought to be alleles of 
one another, because they were located 
in the same chromosome and always 
seemed to segregate from one another, 
and because the heterozygote between 
them displayed a mutant phenotype that 
was commonly intermediate between the 
phenotypes of the two respective ho- 
mozygotes, were now found by more re- 
fined and laborious tests to lie at dif- 
ferent, although adjacent, loci capable 
of undergoing occasional recombination 
by means of genetic crossing over. Thus 
even the classical Drosophila series of 
multiple alleles at the white eye-color 
locus has been shown to involve two 
separate loci, representing the mutants 
“white” and “apricot,” respectively. 
The importance of this phenomenon 
in current genetics is well indicated in 
a symposium on Pseudoallelism and the 
Theory of the Gene, held by the Genetics 
Society of America last September, and 
now published [Am. Naturalist 89, 65 
Mar.—Apr., 1955)]. M. M. Green and 
E. B. Lewis here discussed the known 
cases in Drosophila, Green emphasizing 
the relation of pseudoallelism to the 
gene concept and to the problem of the 
origin of new genes in evolution, while 
Lewis devoted himself to interesting 
aspects of the alteration in gene function 
occurring when the pseudoalleles are in 
cis or in trans arrangements in the two 
homologous chromosomes. J. R. Laugh- 
nan presented the first analysis of the 
existence of pseudoalleles in maize. Since 
this case involved the-well-known series 
of alleles at the A (anthocyanin color 
locus, it seems highly probable that 
other multiple allelic series in maize may 
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also turn out to involve pseudoalleles 
S. G. Stephens, who concluded the sym- 
posium, pointed out the existence of 
similar cases in cotton and dealt with 
the origin of new genetic loci from old 
ones by the occurrence of small dupli- 
cations, or “repeats,” in the chromo- 
somes, followed by a gradual differentia- 
tion of function and increasing inde- 
pendence of action, until the new loci 
have passed beyond the stage of pseudo- 
alleles into that of clearly distinct genes 
It is his belief that in Gossypium prob- 
ably all stages in this evolution of the 
gene can be found. Only C. Stormont, 
among the participants, sounded a note 
of reservation. In cattle, and similarly 
in man, there are extensive series of 
multiple alleles that determine various 
blood groups. In cattle, no case of re- 
combination between the antigenic com- 
ponents of a single locus has been de- 
tected; and, although such recombina- 
tion has been postulated to occur in 
human beings, and indeed has aroused 
acrimonious discussion, no crucial case 
has been reported as positive evidence 
of pseudoallelism. 

Meanwhile evidence of the generality 
of the phenomonon has been growing 
rapidly. It has previously been reported 
in at least one microorganism, the mold 
Aspergillus nidulans. The June 1955 
issue of the Proceedings of the National 
Academy of Sciences (U.S.) contains no 
less than three new reports of pseudo- 
allelism. One, that of Green, demon- 
strates pseudoallelism at the classic locus 
of forked in Drosophila melanogaster, a 
locus that has been used in literally 
thousands of genetical experiments in 
the course of the past 43 years. The two 
others are even more startling. S. Benzer 
presents evidence of pseudoallelism in 
the Escherichia coli bacteriophage be- 
tween two subgroups of r/ZJ mutants; 
and M. Demerec, I. Blomstrand, and Z. 
E. Demerec demonstrate the same for 
biochemical 


mutants in Salmonella 


‘typhimurium. 


Benzer’s evidence comes from crosses 
between two r/J mutants made to infect 
the same bacterium in equal proportions. 
Eight different mutants were found to 
fall into two groups, of six and two, 
respectively. If both mutants belong to 
the same group, then a mixed infection 
of the susceptible bacteria gives the 
mutant phenotype, namely, a lysis of 


very few bacteria; whereas if the mu- 
tants belong to different groups, exten- 
sive lysis occurs, both types of phage are 
liberated, and recombinations occur with 
a higher frequency. However, in contra- 
distinction to the behavior in higher or- 
ganisms, in the phage some recombina- 
tion, up to about 3 percent, occurs even 
between mutants belonging to the same 
functional group. Thus a map of the eight 
rlI mutants shows that all the mutants 
of each group are located in a sequence 
adjacent to the mutants of the other 
group; but the recombination between 
the closest mutants of the two different 
groups is actually less than that between 
the most separated mutants belonging 
to the same group: Certainly mutants of 
the two distinct groups qualify as pseudo- 
alleles, for they are functionally, as well 
as spatially, distinct. One is left in some 
doubt whether or not to call the mutants 
that belong to the same group and are 
functionally alike yet able to recombine, 
“pseudoalleles.” 

The study by Demerec and his co 
workers offers one further conclusion of 
the most extraordinary interest. In Sal- 
monella the combinations were made by 
transduction to determine the allelic re- 
lationships of 25 mutants, all of which 
require that cystine be added to the 
medium. When wild-type colonies are 
recovered by transduction between two 
different cystineless mutants, they may 
distinct 
Three groups of mutants were found, 


be regarded as functionally 


corresponding to three different bio- 
chemical blocks in the series of steps 
from sulfate to cystine; and the arrange- 
ment of these three groups in the chro- 
mosome corresponds, it is said, to the 
sequence of biochemical steps. Such an 
arrangement implies a sort of assembly- 
line of genes in the chromosome work- 
ing on successive steps in a single bio- 
chemical sequence. It is assumed that 
this arrangement has come about 
through duplication of a single original 
locus, followed by functional differentia- 
tion through mutation and natural selec- 
tion, just as Stephens and others have 
suggested. 

As to the gene—clearly when we have 
before us a process of continuous dif- 
ferentiation in the genetic material by 
means of pseudoallelism, the nature of 
the “gene” depends upon the stage in 
the process. A single biochemical unit, 
a segment, a repetitive sequence of 
identical units that can undergo recom- 
bination, or a sequence of functionally 
different pseudoalleles—the gene might 
be any of these up until the time when 
it has become clearly a multiplicity of 
genes. 

Bent Ley GLass 
Mergenthaler Laboratory for Biology, 
Johns Hopkins University, 
Baltimore, Maryland 





New AEC Division 


The U.S. Atomic Energy Commission 
established a division of civilian appli- 
cation on 29 June. Harold L. Price was 
appointed director. 

The new division takes the place of 
the division of licensing and carries out 
other civilian-use activities contemplated 
by the Atomic Energy Act of 1954, 
which encourages “widespread _partici- 
pation in the development and _utiliza- 
tion of atomic energy for peaceful pur- 
poses. 

The division is responsible for (i) de- 
veloping AEC regulations and other in- 
structions dealing with licenses, author- 
izations, and other activities related to 
civilian use, and providing for the issu- 
ance of these regulations and instruc- 
administering the AEC licens- 
ing program; (iii 


tions: il 
developing pricing 
materials and_ services 
made available to licensees and prices to 
be paid by the AEC for materials pro- 
duced or returned by licensees, and pro- 
viding for the issuance of these sched- 
ules; authorizing the 


schedules for 


distribution of 
source, special nuclear, by-product, and 
iv) ad- 
ministering the AEC’s program of access 
to restricted data for civilian use; and 


other materials for licensed use; 


v) handling authorizations to export 
equipment and materials or to engage in 
atomic outside the 


energy activities 


United States. 


Radioactive Fallout in Great Britain 


John Cockcroft, British physicist, re- 
ports [Nature 175, 873 (1955)] that in 
Great Britain the average concentration 
of radioactivity in the air at ground level 
during the past 3 years owing to bomb 
explosions of all types is about 1 percent 
of the average natural radioactive dust 
content. The highest peak of activity was 
one-half of the average level. He states 
that the total expected human dose is 
0.03 r, and 0.1 r in the United States 
where local fallout from Nevada is im- 
portant. The radiation dose received by 
persons spending much of their time in- 
doors will be reduced by a factor of at 
least 10. 

Cockcroft cites H. J. Muller’s consid- 
eration that doubling the natural muta- 
tion rate for several generations would 
produce disastrous results in a civilized 
population, and that it would be advis- 
able to limit the dose received before re- 
production to one-quarter of the dou- 
bling dose. He notes that the radiation 
dose required to double the natural mu- 
tation rate in mice is about 50 r, and that 
if the estimated safe limit of one-quarter 
of the doubling dose (12.5 r) per genera- 
tion were taken, we are several thousand 
times below the maximum level. 
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Cockcroft concludes that “the level of 
radioactive contamination in the world 
produced by all the nuclear bomb ex- 
plosions and peaceful atomic energy ac- 
tivities is at present so low that it should 
not cause any anxiety. The radiation- 
level which would give rise to serious 
harmful effects is at least a thousand 
times the present level of contamination. 
We do not at present know this figure 
with any accuracy, and long-term genetic 
studies are required to determine this.” 

For other data on human radiation 
dosages, see “Dosages from natural radio- 
activity and cosmic rays” by W. F. Libby 
[Sc rT, nce, 122, 57 8 July 1955) 1- 


E. M. L. 


Antarctic Observation Stations 


The U.S.S.R. has told the organizers 
of the International Geophysical Year, 
in Paris, that it plans to occupy three 
outposts on the Antarctic Continent. 
These will be the first bases ever estab- 
lished by the Soviets in Antarctica, as far 
as is known. One station will be near the 
South Pole, a region in which the United 
States has already completed arrange- 
ments for a post. 

Planning for new bases results from a 
conference in Rome last fall. At that 
time the nations that will participate in 
the International Geophysical Year, 
which begins 1 July 1957, met to discuss 
their program. One project calls for the 
establishment, by various nations, of Ant- 
arctic observation stations to study phe- 
nomena ranging from cosmic rays to 
weather. It was found that between the 
proposed stations there would be several 
gaps large enough to impair the results 
of the observations. Sites were proposed 
to close the gaps and participating na- 
tions were invited to fill them. 

At the Paris meeting, which opened 
6 July, the Knox Coast and the Princess 
Astrid Coast of Antarctica were the only 
two suggested spots that were still open. 
Australia, the U.S.S.R., Belgium, Japan, 
and the United States all expressed the 
desire to establish outposts on the Knox 
Coast, and the problem was referred to 
a working group for solution. The deli- 
cate matter of allocating base sites was 
resolved amicably, and it now appears 
that the United States and the U.S.S.R. 
will be the only countries to establish 
bases in that immediate area. 

The following locations for Antarctic 
stations have been decided upon: 

United States, 6 stations: Knox Coast, 
long. 110°E; McMurdo Sound; Kainan 
Bay (Little America); Marie Byrd Land; 
Vahsel Bay; South Pole. 

Soviet Union, 3 stations: Knox Coast, 
long. 104°E; midway from there to 
the South Pole at long. 105°E; in the 
vicinity of the pole. 





Britain and Argentina, Vahsel Bay; 
New Zealand, McMurdo Sound; Nor- 
way, on coast on the Greenwich meri- 
dian (probably in Byrd Bay); Australia, 
at Mawson on MacRobertson coast, and 
inland from that point; 
Pointe Geologie in Adele 
Land, and one satellite station inland 


one station 
France, at 


from there; Belgium, near Haswell Is- 
land at long. 95°E. 

Japan, at the request of the confer- 
ence, will occupy Peter I Island. There 
are also a number of permanent Argen- 
tine, British and Chilean bases on the 
Palmer Peninsula. 

The U.S.S.R., Great Britain, and the 
United States all claim credit for the 
discovery of Antarctica, in 1821. Since 
then the Russians have not participated 
in exploration of the continent, although 
in recent years a Soviet whaling squadron 
has annually visited the Antarctic seas 
The United States has not made a claim 
in Antarctica and does not recognize 
claims of other nations. 


News Briefs 


®The Senate on 18 July passed by a 
unanimous voice vote a revision of S 
Con. Res, 22, introduced 13 Apr. by Sen. 
Frederick G. Payne (R, Me. 
sponsored by 27 other senators [Science 
121, 630 (29 Apr. 1955 


sion reads: 


and co- 
. The new ver- 


“RESOLVED, That the Senate endorses 
efforts of our chief delegate to the 
United Nations to take appropriate steps 
to work to establish within the United 
Nations proc edures to receive, assemble, 
and report on radiological information 
collected by the various States with par- 
ticular emphasis on radiation effects on 
human health and safety.” 

Payne, who was commended on the 
Senate floor for his initiative in this 
matter, said in explanation of the re- 
vision: “My substitute did primarily two 
things: It made the concurrent resolu- 
tion a simple Senate resolution in order 
to give the Chamber most directly con- 
cerned with foreign affairs a chance to 
act finally on this matter before adjourn- 
ment. It also revised the wording of the 
original resolution in order to make it 
more closely conform to the proposal of 
a similar nature made by Ambassador 
Henry Cabot Lodge in San Franc isco on 
June 22, 1955.” 


® The opening statement of an article 
in the 12 July New York Times reads: 

“Dr. Luther H. Evans, director of the 
U.N. Educational, Scientific and Cul- 
tural Organization, said today (July 11 
the agency would make a study of the 
world-wide peril of radioactivity as soon 
as the U.N. called for it.” 

Evans was in Brussels conferring with 
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Belgian government officials and address- 
ing the second meeting of the World 
Brotherhood Conference, where he called 
for “an active role by the social scientists 
in analyzing the ‘world’s malaise’ and 
cooperating in finding a cure for it.” 

At a news conference, Evans reported 
that UNESCO already had funds for a 
study of nuclear hazards and awaited 
only the signal from the U.N. He indi- 
cated that “More than half of a $45,000 
appropriation could be used for such a 
work.” 


@The Office of Scientific Research, 
which has been located at the Air Re- 
search and Development Command 
Headquarters since its establishment in 
1952, will be set up as a separate activity 
and relocated in the Washington, D.C.., 
area. The move is being made to increase 
emphasis on basic research and provide 
closer liaison with other research organi- 
zations. 

The new office will be known as 
the Air Force Office of Scientific Re- 
search and will report directly to Thomas 
S. Power, commander of the Air Re- 
search and Development Command. Don 
Flickinger, at present director of research 
for ARDC, will be commander of the 
new office. William O. Davis will be 
deputy commander. In addition, there 
will be a civilian chief scientist and four 
civilian directors in the following fields: 
aerodynamics, materials, life sciences, 
Although the 
organizational change will take place 8 
Aug. 1955, the location of the office in 
Washington has not yet been selected. 


and_ physical sciences. 


B Lewis L. 
Atomik 


Strauss, chairman of the 
Energy Commission, has an- 
nounced that the AEC has formally de- 
termined that uranium-233 is special 
nuclear material. The determination will 
be effective upon publication in the Fed- 
eral Re giste Zz 

In accordance with section 51 of the 
Atomic Energy Act of 1954, the AEC’s 
determination, together with the assent 
of the President, was submitted to the 
Joint Committee on Atomic Energy on 
12 Apr. 1955. 

In announcing the determination, 
Strauss said that it ‘is designed to avoid 
a possible technical deficiency in the defi- 
nition of special nuclear material con- 
tained in section 11 t. of the Act. Under 
this section, uranium enriched in the 
isotope 233 is one of the materials de- 
signated as special nuclear material. Un- 
like uranium-235, however, uranium-233 
does not exist in nature and is not pro- 
duced by enriching normal uranium in 
the isotope 233. The determination an- 
nounced by Strauss Will assure that 
uranium-233 is “special nuclear ma- 
terial,” regardless of its method of pro- 
duction. 
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® The Arctic Institute of North America 
has scheduled 22 field research projects 
for this summer, which will be supported 
by the Office of Naval Research, the Sir 
Frederick Banting Fund, and private 
contributors. The projects will be lo- 
cated at the Arctic Research Laboratory 
of the Office of Naval Research at Point 
Jarrow, Alaska, and scattered through- 
out Alaska and northern Canada. Proj- 
ects will include studies in geology, glaci- 
ology, biology, ornithology, soil forma- 
tion, tundra vegetation, and hydrobiol- 
ogy. 

Geophysical investigations will be con- 
cerned with disturbances in radio trans- 
mission, the relationship between auroral 
displays and disturbances in the earth’s 
magnetic field, and studies of ground 
conductivity. An entomological project 
will attempt to locate the bedrock source 
of Alaskan amber as a means for study- 
ing cretaceous insects. The birds of the 
MacKenzie District, the marine flora of 
Ungava Bay, the hydrobiology of the 
Canadian Arctic Coast, and the water- 
fowl habitat in North America are other 
investigations included in this program. 

Following is a list of the principal in- 
vestigators: W. L. Boyd (University of 
Georgia); J. L. Chamberlin, A. M. Day, 
D. V. Ellis (McGill University); C. T. 
Elvey (Geophysical Institute, Alaska) ; 
C. J. Heusser (American Geographical 
Society ); E. O. Héhn ( University of Al- 
berta); R. C. Hubley (University of 
Washington); Mrs. G. E. MacGinitie 

California Institute of Technology 
D. G. MacVicar (Yale University); B. E. 
Montgomery (Purdue University); R. 
M. Nardone (Catholic University); L. E. 
Nielson, F. A. Pitelka, R. L. Usinger 

University of California); G. C. Ray, 
J. C. F. Tedrow (Rutgers University) ; 
E. B. Reed (Colorado A. & M. College); 
P. F. Scholander (Woods Hole Ocea- 
nographic Institute); R. E. Shanks ( Uni- 
versity of Tennessee > R. W Wilce 

University of Michigan N. J. Wili- 
movsky (Stanford University). 
@A new instrument for measuring the 
effect of impact on metals and plastics 
has been developed in the Research Di- 
vision of the New York University Col- 
lege of Engineering. The instrument, 
which is called the “impact tube,” de- 
scribes impact in terms of dynami 
stress-strain relationships. In earlier in- 
struments, stress-strain results have not 
been separated from the effects of waves 
propagated by sudden shock. In the new 
instrument the two elements are sepa- 
rated. 

The impact tube consists, essentially, 
of a 14-ft-long steel tube 18 in. in diam- 
eter. It is divided into three chambers, a 
static chamber, a dynamic chamber, and 
a firing chamber. The test specimen, a 
circular metal plate, is mounted between 


the static and dynamic chambers. The 
other end of the dynamic chamber is 
sealed with a plastic diaphragm sup- 
ported by a pneumatically controlled 
piston. Pressure is built up equally in the 
static and dynamic chambers. Impact is 
applied by a carefully controlled simu- 
lated explosion. First the diaphragm is 
ruptured. This sends an expansion wave 
from the mouth of the dynamic chamber 
to the specimen. Pressure at the speci- 
men position drops in about 10°? sec, 
The onrushing pressure from the static 
chamber slams against the specimen. 
This constitutes the impact loading. 

With the new instrument, the effect of 
impact can be measured over the entire 
face of the specimen. Information is 
transmitted by pressure gages and trans- 
ducers to an oscilloscope 


Scientists in the News 


CHAUNCEY D. LEAKE, executive direc- 
tor of the University of Texas Medical 
Branch at Galveston and a member of 
the AAAS board of directors, has been 
appointed assistant dean of the College 
of Medicine and professor of pharma- 
cology at Ohio State University, effective 
1 Sept. 

He will succeed JOHN A. PRIOR as as- 
sistant dean. Prior asked to be relieved 
of this position to devote his full time to 
teaching, research, and patient care in 
the department of medicine, in which 
he is a professor and director of the di- 


vision of chest diseases. 


RALPH R. 
Graduate School of Library Service at 


SHAW, professor in the 
Rutgers University, has been elected first 
vice president and president-elect of the 
American Library Association. Shaw is a 
member of the AAAS Publications Com- 
mittee. 


N. PAUL HUDSON has resigned as dean 
of the graduate school of Ohio State 
University, effective 1 Jan. 1956. After 
years, he 
will relinquish his administrative duties 


having served as dean for 92 


to return to the department of bacteriol- 
ogy, where he holds the title of research 
professor 


In addition to DHANVANTHI RAMA RAU 
Science 120, 823 


other scientists received Lasker awards 


10 June 1955) |, two 
in planned parenthood: M. Cc. CHANG of 
the Worcester Foundation for Experi- 
mental Biology, and HOWARD C. TAYLOR, 
jR., chairman of the department of ob- 
stetrics and gynecology, Columbia: Uni- 
versity College of Physicians and Sur- 
geons, Their citations read: 

“To M. C. Chang—living proof that 
when East meets West in mutual respect 
and cooperation all humanity profits. 
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For over fifteen years he has been an 
amiable but indomitable exponent not 
only of scientific methods but also of 
emotionless accuracy in the interpreta- 
tion and presentation of results. Indelible 
observation in his native land strength- 
ened his drive to help release humanity 
from the biological slavery of uncon- 
trolled reproduction. He has focused this 
energy through the lens of his own talents 
to illuminate the reproductive physiol- 
ogy of human beings. The results have 
brought man and woman substantially 
closer to more effective planning of their 
families, and thereby to more thought- 
ful control of their destinies.” 

“To Howard Canning Taylor—physi- 
cian, scientist, teacher. As Chairman of 
the Committee on Human Reproduction 
of the National Research Council, he has 
taken a leading role in furthering know!- 
edge of human fertility. As an educator, 
he has taught the care of child-bearing 
women to a generation of physicians. 
Long a friend of Planned Parenthood, 
his active participation in the councils of 
the Federation has added wisdom and 
dignity to its program and achievements. 
His work as a research investigator has 
advanced the science of medicine and 
contributed immeasurably to the reduc- 
tion of maternal mortality and illness. 
He has taken important factors of feat 
and chance from the precious task of 
having babies, permitting parents to 
build their families less on anguish and 
accident, more on love and reason.” 


On 14 July the College of Physicians 
of Philadelphia awarded the 1955 Al- 
varenga prize to CHARLES H. RAMMEL- 
KAMP for his outstanding work in the 
field of streptococcic infections, particu- 
larly in relation to rheumatic fever and 
nephritis. The Alvarenga prize was estab- 
lished by the will of Pedro Francisco 
DaCosta Alvarenga of Lisbon, Portugal, 
an associate fellow of the college, to be 
awarded annually by the college on the 
anniversary of the death of the testator, 


14 July 1883. 


Three vice-presidential appointments 
have been made at Battelle Institute, 
Columbus, Ohio: B. D, THOMAS, DAVID 
C, MINTON, JR., and JOHN Ss. cRouT. All 
three have long been associate directors 
of the organization. Thomas is a physical 
chemist; Minton, a mining and metal- 
lurgical engineer; Crout, a mechanical 
engineer. 


HIRSH W. SULKOWITCH, who is re- 
search physician for the Lahey Founda- 
tion, Boston, Mass., has been appointed 
scientific director of the Gray Pharma- 
ceutical Co., Inc., of Newton, Mass. He 
will be responsible for all research, in- 
cluding the development of new prod- 
ucts. 
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EDWIN H. CRABTREE, JR., deputy man- 
ager of the Grand Junction, Colo., Op- 
erations Office of the U.S. Atomic En- 
ergy Commission, was named director of 
the Colorado School of Mines Research 
Foundation, Inc., effective 1 Aug. 


The board of directors of the Frank- 
lin Institute, Philadelphia, Pa., has an- 
nounced the election of WILLIAM G. BATT 
as director of the Biochemical Research 
Foundation, Newark, Del. The institute 
has acted since 1935 as trustee for the 
foundation, which is devoted to cance 
research. Batt, who has been associated 
with the foundation since 1937, became 
acting director in January 1955 upon the 


death of Ellice McDonald, director. 


JOSEPH G. DAVIDSON, vice president of 
Union Carbide and Carbon Corp., New 
York, has been chosen to receive the 
1955 Chemical Industry medal for “con- 
spicuous services to applied chemistry.” 
Formal presentation will be made in 
New York on 28 Oct. during a meeting 
at the Waldorf-Astoria Hotel of the 
American Section of the Society of 
Chemical Industry. 


The following are among those who 
have recently received honorary doctoral 
degrees. 

St. Olaf College: MARY B. STARK, 
former head of the department of em- 
bryology, histology, and neurology, New 
York Medical College and Flower Hos- 
pital. 

Kalamazoo College: WILLIAM G. POL- 
LARD, executive director of the Oak Ridge 
Institute of Nuclear Studies. 

Berea RAYMOND MILLARD 
CABLE, professor of zoology, Purdue Uni- 
versity. 


College: 


CARL H. KRIEGER, director, General 
Alumni Re- 
Laboratories, has 
been appointed director of basic research 
for the Campbell Soup Co., Camden, 
N.J., effective 1 Sept. In his new position 
Krieger will be responsible for directing 
projects in nutrition, the chemistry of 
flavors, and in fundamental research on 
ingredients. 


Laboratories, Wisconsin 


search Foundation 


ROGER WILLIAMS, an industrial scientist 
and this year’s winner of the Perkin 
medal, is retiring as a vice president and 
member of the executive committee, of 
E. I. du Pont de Nemours & Co., Wil- 
mington, Del. He will retain his posi- 
tion on the board of directors. SAMUEI 
LENHER, who recently was appointed a 
vice president and member of the ex- 
ecutive committee, will replace him as 
adviser for the company’s research ac- 
tivities. 

Williams has been with Du Pont for 
37 years. Among his accomplishments are 





contributions to the development of 
American production of synthetic am- 
monia and synthetic methanol and his 
guidance of the Du Pont Co.’s venture 
for the government into the production 
of atomic energy materials. During 
World War II he was in charge of Du 
Pont’s Hanford Engineer Works. For his 
work on this project he received the 
Medal for Merit, the highest award the 
United States bestows upon a civilian. 

Williams, who has held his present 
position since 1945, was born in Potts- 
ville, Pa., 65 years ago. He was educated 
at the University of Nebraska and Massa- 
chusetts Institute of Technology. In 1914 
he received a B.S. degree in chemistry 
from M.I.T., where he did graduate 
work in physical chemistry until 1916. 

For the next 2 years he was a research 
chemist with the Nitrogen Products Co. 
Then in 1918 he joined Du Pont as a 
member of the chemical department’s 
research staff at the Experimental Sta- 
tion, 

When Du Pont entered the business of 
making ammonia synthetically in 1924 
with the formation of Lazote, Inc., Wil- 
liams was made chemical director of the 
new company. Lazote became the Du 
Pont Ammonia Corp. and later the am- 
monia department, which has since be- 
come the polychemicals department. 

At an early date Williams foresaw the 
potential importance of nylon and insti- 
tuted a program whereby the ammonia 
department was ready with satisfactory 
processes for the manufacture of nylon 
intermediates by the time the company 
undertook commercial production of the 
new fiber. 

BRYCE L. CRAWFORD has been named 
chairman of the University of Minnesota 
school of chemistry. Sharing the admin- 
istrative responsibilities will be sTUAR 
W. FENTON, assistant professor of organic 
chemistry, who has been appointed asso- 
ciate chairman 

Crawford, a member of the university 
staff since 1940, succeeds RICHARD T. 
ARNOLD. Arnold has resigned to join the 
Alfred Sloan, Jr., Foundation as director 
of basic research in physical sciences. 

In the same school, WILLIAM N, LIPs- 
coMB has been named chief of the physi- 
cal chemistry 
ROBERT S. 
chief. 


division. He _ succeeds 


LIVINGSTON, acting division 


The following appointments to assist- 
ant professor have béen announced. New 
York University: LISBETH M. KRAFT, 
microbiology (Berg Institute). West Vir- 
ginia University: HAROLD OLAF LARSON, 
chemistry. Stanford University: RICHARD 
HARRIS PANTELL, electrical engineering; 
LAURENCE OSCAR PILGERAM, biochem- 
istry; MARY VIRGINIA SUNSERI, mathe- 
matics; DONALD ROBERT YENNIE, physics. 
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Necrology 

ABRAHAM JAMES CONNOR, Toronto, 
Canada, 71, retired chief climatologist 
of the Canadian Meteorological Service, 
17 June. 

ALBERT EDWARD CUMMINGS, New York, 
61, director of research for Raymond 
Concrete Pile Co., 20 July. 

MAXWELL J. FEIN, New York, 57, pa- 
thologist, founder of the Blue Shield 
movement in New York, 14 July. 

AUSTIN FLINT, New York, 86, gynecol- 
ogist, emeritus professor of obstetrics and 
gynecology at Bellvue Hospital Medical 
College, 20 July. 

GEORGE A. GUTCHES, Washington, D.C.., 
72, retired Government forester and 
former professor of forestry at Syracuse 
University, 17 July. 

AUBREY OTIS HAMPTON, Washington, 
D.C., 54, retired radiologist and wartime 
head of the radiology department at 
Walter Reed Rospital, 17 July. 

AUBREY E. 
Mo.. 54, marine biologist, director of 
Gulf Coast Research Laboratory, 7 Feb 

CLINTON C. HOWARD, Miami, Fla., 71 
retired head of the orthodontics depart- 
ment of Emory University Dental School, 
16 July. 

ABRAHAM KAUFMAN, New York, 


HOPKINS, Ocean Springs, 


79 
pharmacist and trustee and member of 
the board of directors of Brooklyn Col- 
lege of Pharmacy, 17 July. 

HENRY C. PILLSBURY, Ross, Calif., 74, 
former Army Medical Corps expert on 
x-rays, 18 July. 

FREDERICK MARTIN SEBAST, Albany, 
N.Y., 63, head of the electrical engineer- 
ing department at Rensselaer Polytechnic 
Institute, 15 July. 

FRIEDA STRELITZ, New York, 59, re- 
search associate at New York Botanical 
Garden, 6 May. 


Education 


® The University of California is estab- 
lishing a cooperative engineering educa- 
tion program with Gadjah Mada Univer- 
sity in Djakarta, Indonesia. Supervised 
by L. M. K. Boelter, dean of the College 
of Engineering on the Los Angeles cam- 
pus, the program will be carried out 
under a contract with the International 
Cooperation (formerly Foreign Opera- 
tions) Administration. The colleges of 
engineering on the Berkeley and Davis 
campuses will collaborate in the effort. 

The ICA has negotiated an interim 
contract ef $30,000 with the University 
of California to launch the undertaking. 
It is expected that this contract will be 
superseded by a full-term 2- to 3-year 
contract involving about $100,000 a year, 
financed by the ICA. 

Thomas E. Hicks, associate professor 
of engineering at U.C.L.A., has left for 
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Djakarta to make an initial survey with 
staff members of Gadjah Mada Univer- 
sity. He will remain there for approxi- 
mately a year as the first exchange pro- 
fessor in the program, teaching courses 
in chemical engineering. 

This is the second ICA program in 
Indonesia organized by the University 
of California. The San Francisco Medi- 
cal Center is carrying out an exchange 
program with the Medical School of the 
University of Indonesia 


2 The Berg Institute Scientific Services 
of New York University—Bellevue Medi- 
cal Center, which procures and cares for 
all experimental animals used in the 
Medical Center, has opened a Labora- 
tory for Study of Small Animals, unde: 
the supervision of L. Royal Christensen 
director of the Scientific Services and as- 
sociate professor of microbiology in the 
College of Medicine. The laboratory 
will be devoted to the investigation of 
diseases that affect animals used specific- 
ally for medical research. 

Studies will be undertaken in such 
fields as infectious disease, genetics, epi- 
demiology, and animal caretaker train 
ing. Starting next vear, the laboratory 
will also conduct courses for the training 
of animal technicians 


® In its census of foreign students in the 
United States for the academic year 
1954-55, the Institute of International 
Education found that the most popular 
fields of study were engineering and the 
various branches of the humanities. Next 
came the social sciences, natural and 
physical sciences, medical science, busi 
ness administration, education, and agri- 
culture. The institute said that 34,232 
students from 129 nations, dependent 
areas, trust territories, and international 
and military-government areas studied 
here. In addition to the students, there 
were 635 scholars serving on faculties 
here and 5036 physicians serving as in- 
terns or residents in American hospitals 


® The Institute of Industrial Health of 
the University of Cincinnati has an 
nounced that a course in occupational 
skin problems will be given during the 
week of 10-14 Oct. It will be presented 
by the university's department of preven 
tive medicine and industrial health in 
collaboration with the department of 
dermatology and syphilology and_ the 
Occupational Health Program of the 
U.S. Public Health Service. 

The program will be divided into 
three daily sessions: morning lectures 
and clinical demonstrations; afternoon 
field instruction in industrial plants; and 
evening panel discussions The didactik 
presentations will include a review of 
thé anatomy, physiology, and chemistry 
of the skin. Detailed consideration will 


be given to the etiology, diagnostic eval- 
uation, and treatment of occupational 
dermatoses as well as to specific meas- 
ures for control of these problems. Cur- 
rent concepts regarding cutaneous cancer, 
allergic reactions, and medicolegal prob- 
lems will be discussed. 

Physicians interested in attending the 
course should write for an application 
blank to the Secretary, Institute of In- 
dustrial Health, Kettering Laboratory, 
Eden and Bethesda Avenues, Cincinnati 
19, Ohio. Early application is advised, 
since attendance will be limited 


®QOn 21 July Duke University’s medical 
school and hospital, Durham, N.C., held 
an “appreciation ceremony” in commem- 
oration of the 25th anniversary of the 
opening of the school and hospital. The 
university took occasion to pay public 
tribute to its veteran staff members for 
their long service, to the various profes- 
sional groups whose cooperation has 
made the medical service possible, and 
to the many donors whose gifts have 
aided expansion. 

The ceremony reflected the abiding 
aim of Duke Hospital and the medical 
school: to remain so consistently dissatis- 
fied with the progress of medical care 
that what the university's president, 
Hollis Edens, has called a “healthy rest- 
lessness” will be imparted to all mem- 
bers of the staff and to medical people 


evervwhere 


8 The 


awarded the major contract for the erec- 


University of Pennsylvania has 


tion of a new astronomical observatory 
on a 3l-acre site in Willistown Township, 
Pa., near Paoli. The observatory will 
combine the functions of the university's 
Cook Observatory, Wynnewood, and its 
old Flower Observatory, Highland Park, 
which was closed and sold last year be 
cause of glare, haze, and vibration. 

The new facility will be called th 
Flower and Cook Observatory. The 
equipment will be housed in an L-shaped 
building. A movable aluminum dome, 27 
ft in diameter, will be at the end of the 
longer arm of the “L.” It will shelter a 
28/2-in. reflecting telescope. At the end 
of the other arm, a sliding roof will 
shelter a 15-in. horizontal telescope with 
a siderostat. Since the tube is stationary, 
it lends itself to the installation of ele« 
tronic observation instruments. Both tele 
scopes are now in the Cook Observatory 

The site, which was acquired several 
years ago, has the advantage of being on 
fairly high ground in a thinly populated 
area that is relatively free of smoke, glare. 
and vibration. It is about 20 mi west of 
the center of Philadelphia 

The university's department of astron 
omy will continue its research in the field 
of double and variable stars at the new 
observatory 





Grants, Fellowships, and Awards 


BThe following types of fellowships, 
grants, and other appointments for re- 
search or study will be offered in 1956 
by the Social Science Research Council, 
726 Jackson Place, N.W., Washington 6, 
D.C. 

Research training fellowships. Predoc- 
toral and postdoctoral. For “more ad- 
vanced research training than that which 
is provided in the usual Ph.D. program.” 
All Ph.D. requirements except the thesis 
must be met before tenure of fellowship 
may begin, but application need not 
be deferred until that point has been 
reached. 

Faculty research fellowships. Provide 
half-time support for research for 3- 
year terms. Open to college and univer- 
sity social science teachers, Ordinarily 
for those not more than 35 years of age 

Grants-in-aid of research. To aid 
scholars of established competence in 
meeting direct expenses of their own re- 
search projects. Not open to candidates 
for degrees. 

Undergraduate research _ stipends. 
Open only to college juniors, for super- 
vised research during the summer and 
the ensuing senior year. Some appointees 
will be granted first-year graduate study 
fellowships for the next year. 


@Sixteen new grants to American uni- 
versities and medical centers will aug- 
ment the extensive program of clinical 
and laboratory research in the fields of 
vitamins and nutrition of the National 
Vitamin Foundation, Inc. The founda- 
grants-in-aid semiannually 
United States and 
abroad. This group of awards, totaling 
$70,766, became effective on 1 July. 


tion gives 
throughout the 


BA crant of $13,200 has been awarded 
the West Virginia University School of 
Medicine by the Life Insurance Medical 
Research Fund. Designated for use dur- 
ing the period | July 1955-30 June 1957, 
the grant will support a research project 
on the role of epinephrine and related 
compounds in shock and hypertension, 
which is being conducted by Daniel T. 
Watts, head of the department of phar- 
macology. The department hopes to dis- 
cover drugs that would block the adverse 
effects of epinephrine on the body. 


® Abbott Laboratories has set aside the 
sum of $2000, from which grants-in-aid 
will be made to suitable training courses 
or programs offered by recognized edu- 
cational institutions and hospitals. In- 
struction must be of such a nature that 
it provides, in the course or as an adjunct 
thereto, the basic information and clini- 
cal experience required by the USS. 
Atomic Energy Commission for the use 
of at least one isotope. Individual grants 
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may be expended for the improvement 
of laboratory facilities, for the procure- 


ment of guest speakers, or in any other 


way the directors of the traiuing pro- 
grams may elect. 


®Grants by Sharp and Dohme to hos- 
pitals, colleges, universities, and other 
institutions for research and clinical 
studies have totaled $92,550 since 1 Aug. 
1954, according to an announcement by 
the medical and research divisions of 
Sharp and Dohme, a division of Merck 
and Co.. Ine. 


® The Multiple Sclerosis Foundation of 
America has presented $25,000 to the 
University of Chicago clinics for research 
on the causes of multiple sclerosis. The 
funds will be used to support work by 
Richard Richter, professor of neurology, 
and Eugene M. K. Geiling, professor 
and chairman of the university’s depart- 
ment of pharmacology, who will attempt 
to locate within the nervous system, cer- 
tain organic chemical compounds that 
have previously been injected into the 
blood stream. For this purpose, drugs 
and other compounds “tagged” with 
radioactive chemicals will be used. Some 
of these drugs are -products of the uni- 
versitys “atomic farm,” where drug 
plants are grown in atmospheres contain- 
ing radioactive carbon dioxide. The 
compounds, which are to be studied in 
small laboratory animals, will include 
several drugs well known for their dam- 
aging effects on nervous tissues. 


®For the third consecutive year, the 
American Society for Metals will award 
$400 scholarships in metallurgy to 49 
leading engineering schools in the United 
States and Canada, as part of a program 
sponsored by the society’s foundation for 
education and research. The scholarship 
grant is paid to the university, whose de- 
partment of metallurgy selects a winner 
on the basis of scholarship and financial 
need. 


®Gifts totaling more than $300,000 for 
educational grants to colleges and uni- 
versities for the advancement of science 
and engineering are announced by the 
Dow Chemical Co. Allocations have 
been made to institutions 
throughout the country for the academi« 
year 1955—56. 


various 


A major phase of the aid-to-education 
program is the authorization of $133,500 
for distribution to 38 colleges and uni- 
versities for the establishment of gradu- 
ate fellowships and undergraduate schol- 
arships and to two educational founda- 
tions for use in assisting” deserving stu- 
dents. 

Another part consists of $167,500 al- 
located to 19 institutions, most of it ear- 





marked for unrestricted use in current 





expansion and operating programs. The 
bulk of these contributions will go to 
Case Institute of Technology and to the 
Michigan College Foundation, in which 
14 liberal arts colleges participate. 

In addition to these grants, the com- 
pany has assigned $140,000 for distribu- 
tion to a number of schools for research 
on specific projects that supplement the 
company’s own research in various fields 


@ The James Picker Foundation has an 
nounced the award of a grant to the 
Duke University School of Medicine in 
support of the studies of Robert J. 
Reeves on the effects of roentgen radi- 
ation on digestion and absorption of ma- 
terials in the gastrointestinal tract. This 
grant was made on recommendation of 
the committee on radiology, Division of 
Medical Sciences, National Academy of 
Sciences—National Research Council 


®Grants from the Permanent Science 
Fund of the American Academy of Arts 
and Sciences are made in support of re 
search in any field of science whatsoever 
in amounts that ordinarily do not exceed 
$1500. Applications for grants to be 
made next March should be filed by 1 
Sept. on forms available from the Chair- 
man, Permanent Science Fund Com- 
mittee, American Academy of Arts and 
Sciences, 77 Massachusetts Ave.. Cam- 
bridge 39, Mass. 

Special consideration will be given to 
projects on new frontiers of science, 
those that lie between or include two or 
more of the classical fields, those pro- 
posed by investigators who may be on 
the threshold of investigational careers 
or who are handicapped by inadequate 
resources and facilities. The committee 
does not ordinarily approve grants for 
research the results of which constitut: 
partial fulfillment of requirements for an 
academic degre« 


"The application deadline for the 1956 
American Heart 
fellowships and investigatorships is 15 
Sept. Awards are made in the following 
categories: 


Assoc iation research 


Established investigatorships. Awarded 
for periods of up to 5 years, subject to 
annual review, in amounts ranging from 
$6000 to $9000. to scientists of proved 
ability who have developed in their re- 
search careers to the point where they 
may be considered to be independent 
investigators. 

Research fellowships. Awarded to 
young men and women with doctoral 
degrees for 1- to 2-year periods to enable 
them to train as investigators under ex- 
perienced supervision. Stipends range 
from $3500 to $5600. 

The association also maintains another 
form of research support, the career in- 
vestigatorship. This is awarded to a 
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limited number of investigators of un- 
usual capacity and accomplishment to 
assure them of financial support through- 
out their productive lives. Career in- 
vestigators are selected by the Research 
Committee from nominations, rather 
than by application of individuals. The 
selections are subject to approval by the 
AHA board of directors. The application 
deadline for grants-in-aid is ] Nov. Ad- 
ditional information and application 
blanks may be obtained from the Medi- 
cal Director, American Heart Associa- 
tion, 44 E. 23 St., New York 10. 


® The United Brotherhood of Carpenters 
and Joiners of America has contributed 
$75,000 to insure the preservation of 
Mettler’s Woods, a 65-acre tract of 
primeval forest near New Brunswick, 
N.J. The woods will be turned over to 
Rutgers University for administration, 
permanent protection, and use as a cen- 
ter for ecological studies. 

A campaign to raise funds was begun 
2 years ago by a citizens’ committee 
headed by William H. Cole, director of 
the Rutgers University Research Coun- 
cil. More than 2000 separate gifts total- 
ing $57,000 had been received prior to 
the union’s donation. The woods, to- 
gether with 71 acres of adjoining pro- 
tective land, will stand as a memorial 
to William L. Hutcheson, late president 
of the union. 


In the Laboratories 


® Ketay Limited is being formed by the 
Norden-Ketay Corp., New York, and 
the Plessey Co., Ltd., to design, develop, 
and manufacture synchro- and _ servo- 
mechanisms in England. Arrangements 
have been made to produce a complete 
range of sizes and types of these com- 
ponents. 

Plessey, which has about 15,000 em- 
ployees, is the largest European elec- 
tronic and aeronautical component 
Norden-Ketay 
develops and manufactures servomecha- 


manufacturer. designs, 
nism components, instruments, comput- 
ers, and automatic control systems in the 
nine plants and laboratories of its divi- 
sions and subsidiaries. 

Ketay Limited has, arranged for Ples- 
sey to provide the manufacturing facili- 
ties and manufacturing and adminis- 
trative personnel; Norden-Ketay will 
provide engineering, design, and manu- 
facturing information. 


®Herculés Powder Co. has announced 
plans to start immediate construction of 
a new plant at Louisiana, Mo., for the 
production of pentaerythritol (PE). 
Completion of the plant is scheduled for 
late next year. It will have an annual 
production of 24 million pounds of PE 
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and 100 million pounds of formaldehyde, 
a basic raw material for PE. Pentaery- 
thritol is used in paints, varnishes, lac- 
quers, core oils, plasticizers, resins, and 
adhesives. 


® The Atomic Energy Commission has 
announced the award of a $349,560 con- 
tract to the Foster Wheeler Corp. of 
New York for the design, construction, 
and test operation of a research reactor 
at the commission’s Livermore Research 
Laboratory, Livermore, Calif. The re- 
actor, which has been designated the 
Livermore Pool Type Reactor, will be 
used by the University of California 
Radiation Laboratory at Livermore. The 
new unit is scheduled to be in operation 
by December 1956. 


®In line with Shell Chemical Corp.’s 
expanding activities in the synthetic rub- 
ber field, a manufacturing research unit 
has been established at the Torrance. 
Calif., plant. John Anderson, formerly 
research director at Shell Chemical’s 
Houston Laboratory, will be research di- 
rector at Torrance. 


®The first polymerization unit for the 
manufacture of synthetic resin emulsions 
in Colombia has just been shipped from 
Soston, Mass., to Medellin, where it will 
be erected. The Chemicals Export Co.. 
which operates the export sales activities 
for the Polyco Department of the Borden 
Co., is sending the unit to its distribu- 
tors, General de Productos Quimicos 
Fadales, S.A. 

This firm will operate under a licens- 
ing arrangement with the chemical divi- 
sion of the Borden Co. for the manu- 
facture of the Polyco synthetic resin 
emulsions. The new plant will poly- 
merize a wide range of monomers, pro- 
ducing the Polyco chemical specialties 
used in the leather, textile, and adhesive 
fields. 


Miscellaneous 


® A library of tape-recorded heart sounds 
and murmurs is being established by the 
American Heart Association for use in 
undergraduate and postgraduate medi- 
cal education. The association’s Com- 
mittee on Auscultatory Phenomena an- 
nounced that the library would include 
10 teaching reels and 34 different heart 


‘sounds and murmurs available in loop 


form at two different speeds, 17 in./sec 
and 7'/ in./sec. 

The tapes are expected to be ready for 
circulation about 1 Sept. Information on 
use of the tapes, as well as descriptive 
materials on their content, can be ob- 
tained from the Medical Division, Amer- 
ican Heart Association, 44 E. 23 St., New 
York 10. 


® The Brookhaven National Laboratory 
has prepared a completely new edition 
of its book of cross sections, AECU-2040, 
which will be known as Neutron Cross 
Sections BNL-325. It will be put on sale 
this month by the Government Printing 
Office, probably ata price of $3.50. In- 
cluded with it will be an addendum con- 
taining the cross-section results for the 
important heavy elements from all the 
countries that are presenting such data 
at the Geneva nuclear conference, in- 
cluding the Soviet results. 


® In accordance with the President’s Ex 
ecutive Order of 9 May, on 1 July the 
former Foreign Operations Administra- 
tion became the International Coopera- 
tion Administration and was established 
as an agency within the State Depart 
ment. John B. Hollister, who served as 
executive director of the Commission on 
Organization of the Executive Branch of 
the Government (the Hoover Commis- 
sion), is director of the new agency. 


®The U.S. National Museum, Smith- 
sonian Institution, recently opened an ex- 
hibit illustrating Indian life among the 
historic tribes of Latin America. A no- 
table part of the exhibit is a reconstruc- 
tion of a Lucayan-Arawak village on the 
present Long Island in the Bahamas, 
called Fernandina Island by Columbus. 
The settlement, one of those described 
in some detail in the discoverer’s journal, 
was on approximately the site of the 
present small village of Burnt Ground 

The reconstruction was made on the 
basis of Columbus’ description and the 
archeological work of the Ernest N. May- 
Smithsonian expedition of 1947. Before 
directing this reconstruction, museum 
ethnologists made an extensive study of 
all records available from the late 15th 
and early 16th centuries. 

In addition to the West Indian ma- 
terial, the new exhibit includes a display 
of the head-shrinking techniques of the 
Jivaro Indians of the Ecuadorian jun- 
gles, a hunting camp of the Yahgans of 
Tierra del Fuego, and 17 other features 


® The first article in the August issue of 
The Scientific Monthly is “What's hap- 
pening to our glaciers!” by William A, 
Long. The other articles include “Our 
responsibilities as scientists,” J. Rud 
Nielsen; “Karl Wilhelm 
mathematician,” Laura Guggenbuhl: 
“Lettuce industry of the Salinas Valley,” 
Paul F. Griffin and C. Langdon White; 
and “Medals of the Royal Society of 
London,” Erwin F. Lange and Ray F. 
Buyers. 


Feuerbach, 


In the “Science on the march” section, 
there is a discussion of the forthcoming 
International Year, by 
Harold Spencer Jones. This issue also 


( reophy sical 


contains the reviews of 16 books. 
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Reports and Letters 


Behavior Pattern in 
Migratory Fishes 


I wish to call attention to a behavior 
pattern in certain migratory fishes which 
may be a very common phenomenon So 
far the evidence for its universality is 
relatively slight, yet there are indications 
that it.may be both widespread and of 
some importance to the economy of the 
affected species. The hypothesis may be 
stated as follows: In anadromous or 
potamodromous (/) fishes the earliest 
arrivals in a particular spawning tribu- 
tary will travel to the farthest reaches of 
the acceptable breeding area, the later ar- 
rivals occupying territories closer to the 
mouth of the stream. 

My first awareness of this type of be- 
havior came when I was working on a 
small coastal stream in California (2 
and I referred to it, for want of a more 
concise terminology, as a “phenomenon 
of differential distribution.” Since that 
time attempts have been made to collect 
further information, both from the litera- 
ture and through correspondence with 
persons engaged in research on the life- 
cycles of such fishes, 

Stone (3) and Hobbs (4 
that the earlier runs of king salmon ( On- 
corhynchus tshawytscha 


both noted 


go farther up- 
stream and that the later fish take places 
1939, Pritchard and 


observed the distribution 


below them. In 
Cameron (5 
of tagged sockeye salmon (QO. nerka) in 
a small creek but found no significant 
correlation between the location on the 
spawning areas and the time of entry into 
the stream. In this case it may be that 
the presence of a weir, which would 
somewhat delay the spawning run, and 
the handling of adults during the tagging 
process had some effect on their subse- 
quent distribution, It is interesting to 
note that a report by Schaefer (6), also 
describing work with the sockeye salmon, 
does refer to a differential distribution 
on the spawning grounds. 

During his observations on the life- 
history of the sea lamprey (Petromyzon 
marinus), Applegate (7) found a well- 
marked differential distribution. The 
most recent observations (2) of this phe- 
nomenon were made on the Pacific lam- 
prey (Entosphenus tridentatus), the 
silver salmon (O. kisutch), and the 
gairdneri). 
Briefly, the results of communication 


steelhead trout Salmo 
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with other biologists have been encourag- 
ing because many have mentioned casual 
observations which tend to show that this 
distributional pattern is repeated, at least 
occasionally, in other areas and with 
other migratory species such as the east- 
ern brook trout (Salvelinus fontinalis 
and the Atlantic salmon (Salmo salar 

\s is stated in a foregoing paragraph, 
the hypothesis is given as a possibly typi- 
cal behavior, but I recognize that a num- 
ber of situations might exist which would 
so modify the effect of this behavior that 
its expression may be more or less in- 
hibited. These are some factors that must 
be taken into consideration when obser- 
vations are made for the purpose of test- 
ing this hypothesis: (i) The breeding 
area of a particular stream may be cut 
off or otherwise affected by dams, log 
jams, or waterfalls. (ii) An unsuitable 
spawning substrate might be present over 
a portion of the area. (iii) Local pollu- 
tion or unfavorable temperatures may 
have noticeable effects. (iv) The be- 
havior may not be shown by species that 
typically spawn very close to salt water 
or in brackish situations. {v) There might 
be a great range in size in a particular 
species, so that the larger individuals 
would be inclined to seek deeper water 
for spawning purposes. 

The most logical explanation of why 
such a phenomenon should exist is that 
it is genetic in nature and such early 
offspring of parents that 
showed a similar behavior. The principal 
objection to this theory is that there are 
certain selective disadvantages operating 
against such a state of affairs. The fishes 
that spawn earliest 


arrivals are 


at least in some spe- 
cies) travel upstream under conditions of 
relatively low water, with the result that 
passage is more difficult, and are, pre- 
sumably, threat from 
predatory animals. However, this disad- 
vantage may be offset by the favorable 
conditions that are found by the young 


under greater 


upon their emergence. They would have 
a headstart over the progeny of the later 
arrivals, an especially important factor in 
such fishes as salmon or trout, which are 
quite cannibalistic. 

In some Pacific salmon another cause 
may lie in the territorial belvavior of the 
female. Once the territory is selected and 
the spawning activities are begun the fe- 
male becomes a very zealous guardian 
and remains so for a considerable period 





after the eggs are deposited. This may 


discourage later females from penetrat- 
ing farther into the spawning area, espe- 
cially if the stream is small. On the other 
hand, territorial behavior is only poorly 
developed in the steelhead trout and the 
sea lamprey, and, as was mentioned pre- 
viously, these two species have been ob- 
served to follow the differential distribu- 
tion pattern. 

This “rule” of behavior is presented 
here as a hypothesis, one that does seem 
likely in view of the information obtained 
so far. It is hoped that its publication will 
stimulate the curiosity of those engaged 
in research on the life-histories of migra- 
tory fishes. 

JouHN ( Briccs 
Department of Biology, University 
of Florida, Gainesville 
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Concentration and Purification 
of Polio Viruses 


Methods have been developed recently 
that employ heavy metals in the separa- 
tion of various components of plasma 

1). These techniques have been utilized 
in the concentration and purification of 
influenza and Rous sarcoma viruses (2 
We have applied modifications of these 
methods to the concentration and puri- 
fication of polio viruses. Highly signifi- 
cant results have been obtained, and 
since vaccines made from these agents 
currently occupy much attention, a brief 
mention of our results appears to be 
timely. 

Polio viruses types I, II, and III grown 
in monkey kidney cells in 199 medium 
have been quantitatively precipitated by 
the addition of zinc lactate to a concen- 
tration of 2.5 to 5 mmoles/lit at pH 7.5 
All manipulations are carried out at 2°C. 
The precipitate (which contains greater 
than 99 percent of the virus) is separated 
at about 3000 rev/min in the refrigerated 
angle centrifuge. The insoluble zinc-virus 
compound is washed at various pH levels 
with reagents such as 0.85-per cent NaCl 
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or H,O. The zinc may be removed by 
adding a small amount (1 to 100 ml) of 
0.1M sodium citrate to the zinc-virus 
compound followed by dialysis against 
H,O or 0.85-percent NaCl. An alternate 
method is the removal of zinc utilizing 
ion-exchange resins (3). Analyses show 
that either dialysis or resin exchange 
will remove zinc to a residual concentra- 
tion of less than 2 x 10°M. 

Titration of the virus concentrate in 
monkey kidney tissue culture demon- 
strates that no loss of virus occurs. The 
titers expressed in infective units for dose 
log,) of type Il MEF, virus before zinc 
precipitation, and of the supernatant 
after zinc precipitation were 107-7 and 
104-2, respectively, and of type IIT Sau- 
kett were 10° and 10*-5, respectively, o1 
approximately 99.9 percent of the virus 
was removed. The stability of the zinc 
precipitate has been followed for 10 wk 
at 4°C without perceptible loss of infec- 
tivity for monkey kidney tissue culture. 

It is interesting to note that the titer of 
the virus is unaltered even when zinc is 
combined with it. 

The method described here has many 
obvious applications. It provides a tech- 
nique for safety testing of the finished 
vaccine, since any desired concentration 
may be effected. The process provides a 
simple way of removing various compon- 
ents of the medium, such as antibiotics, 
amino acids, and metabolites. It should 
simplify the production of the vaccine, 
since large volumes of virus may be con- 
veniently and rapidly concentrated for 
processing and killing. This should make 
possible better standardization of virus 
inactivation with formaldehyde on other 
agents. With the removal of the growth 
medium, selection of a preservative and 
antigenic stability of the vaccine may no 
longer be a problem. 

The method would appear to have 
wide application. Highly purified, stable 
herpes simplex virus has been obtained 

{ 

A complete report concerning work 
with poliomyelitis viruses is in prepara- 
tion 

J. SMOLENS 
A. GREENE 
L. Corre. 
Children’s Hospital ‘ot Philade lphia, 
Department of Pediatrics, School of 
Medicine, 


University of Pennsylvania 
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Some Analogs and Derivatives 
of the Insecticide DDT 


A casual inspection of recent chemical 
literature reveals that no fewer than 
102 organic compounds, either isomeric 
or analogous DDT [1,1,1-trichloro- 
2,2 -bis ( p-«c hloropheny! ethane|, have 
been prepared. An inclusion of related 
condensation products wouid provide 
even a far more imposing list. We have 
recently prepared five additional ana- 
logs of DDT that have not been pre- 
viously reported (/]). In connection with 
the preparation of these five compounds, 
a more exhaustive study has been made 
of several other variations. 

The general method of preparation 
consisted in the condensation of chloral 
hydrate, bromal, or butyl chloral with 
several mono- or disubstituted benzenes 
in the presence of fuming sulfuric acid 
In several instances, the resulting com- 
pounds were subsequently treated with 
alcoholic potassium hydroxide in order 
halide. These 
products were then further 
halogenated or oxidized to related de- 


to eliminate hydrogen 
ethylenic 


rivatives. Various nitro derivatives were 
also prepared by the direct nitration of 
the original condensation products. The 
results of 33 types of attempted con- 
densations under a variety of conditions 
that involved several hundred syntheses 
seemed to indicate that chloral hydrate 
and monohalogenated benzenes_ con- 
dense readily in the presence of fuming 
sulfuric acid. Bromal and monohalo- 
genated 
condensation 


aromatic compounds formed 
products that 


general, relatively unstable, as was pre- 


were, in 
viously reported (2). Butyl chloral and 
formed condensation 
products of unknown and variable struc- 
ture. Ethyl benzoate and chloral hydrate 
formed an apparent condensation prod- 


chlorobenzene 


uct that was unstable to treatment with 
alkali. The condensation of chloral hy- 
drate with p-dichlorobenzene, p-dibro- 
mobenzene, and p-chlorobromobenzene 
formed products, the structure of which 
has not been fully established. m-Di- 
chlorobenzene, o-dichlorobenzene, and 
o-chlorotoluene did not condense readily 
with chloral or its hydrate under com- 
parable conditions using fuming sulfuric 
acid 

The specific experimental data in the 
preparation of these analogs is as fol- 
lows 

1) 1,1-Dichloro-2,2-bis( p-iodopheny! 
ethylene: A mixture of 10 g of 1,1,1- 
trichloro - 2, 2-bis ( p-iodopheny! ) ethane 
3) and 6 g of potassium hydroxide in 
400 ml of 95-percent éthanol was re- 
fluxed for 4 hr. The reaction mixture 
was poured into ice water, filtered, and 
ethanol, 


recrystallized from absolute 


vielding 4.8 g (5l-percent theory) of 


product; melting point, 146.4 to 147.0°C 


corrected). As proof of structure, this 
compound was oxidized with chromium 
trioxide in glacial acetic acid to p-p’- 
diiodo benzophenone; 
235° to 236°C (4 

2 1,1,1-Trichloro-2,2-bis(3-nitro-4- 
iodophenyl)ethane: A solution of 10 g 
1,1,1-trichloro - 2, 2 - bis ( p -iodophenyl 
ethane in 160 ml of glacial acetic acid 
and 160 ml of fuming nitric acid (spe- 
cific gravity, 1.60) was heated on a 
steam bath for 5 hr. The resulting ni- 
trated product was poured into ice water, 
filtered, and recrystallized from abso- 
lute ethanol, yielding 5 g (45-percent 
theory) of product; melting point, 173.7 
to 174.3°C 
that one nitro group entered the 3-posi- 
tion o- to the iodine. Analytic calculated 
for C,,H,Cl,I,N,O,: N, 4.46 percent; 


found 


melting point, 


corrected ). It was assumed 


+.52 percent. 

3 1 ,1,1,2-Tetrachloro-2,2-bis( p-bro- 
mophenyl)ethane: A warm solution of 
20 g of 1,1,1-trichloro-2,2-bis( p-bromo- 
pheny] ) ethane 5 in carbon §tetra- 
chloride was chlorinated with strong 
illumination during 4 hr. The carbon 
tetrachloride was removed by vacuum 
distillation, and the solid was recrystal 
lized from absolute ethanol, yielding 12 
g (57-percent theory) of product; melt- 
ing point, 95° to 96°C. Theoretical 
halide for C,,H,CI,Br,: 1.980 
g/g of compound; found: 2.018 g/g of 
compound 


silver 


+) 1,1,1-tribromo-2,2-bis!2(5 )-chloro- 
5 (2) -bromopheny] jethane A 1.0- to 
2.0-mole ratio of bromal and p-chloro 
bromobenzene was heated at 85° to 90°C 
while 400 ml of 15-percent fuming sul- 
furic acid was slowly added with vigor- 
ous stirring. The reaction mixture was 
heated for an additional 2 hr at the 
same temperature, resulting in the for- 
mation of a yellow precipitate. The 
product was filtered and then washed, 
first with 10-percent sodium bicarbon- 
ate solution and then with water. After 
recrystallization from a 50-50 mixture of 
ethanol and trichloroethylene, followed 
by absolute ethanol, 50 ¢ 
theory 


50-percent 
of a yellow product was ob- 
to 163.7°¢C 
halide 
1.898 g¢/e of com 
1.895 g/g of compound 
We are inclined, in the light of orien- 
tating tendencies and steric hindrance, 
to assume that the coupling in the pheny! 
group is o- to the chlorine and m- to the 


tained, melting point, 163.0 
corrected Theoretical silver 
for C,,H,Cl,Br,: 
pound; found 


bromine, although the converse might 
be true. Final confirmation on this struc- 
ture is still lacking 

5 1,1,1-Tribromo-2,2-bis( 2,5-dibro 
mophenyl )ethane: A similar condensa- 
tion was made with a 1.0- to 2.0-mole 
ratio of bromal and p-dibromobenzen 
that was heated with 720 ml of 15-per 
cent fuming sulfuric acid and stirred at 
75° to 80°C for 2 hr. The brown prod 
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uct was filtered and then washed, first 
with 10-percent sodium bicarbonate so- 
lution and then with water. After crystal- 
lization from a 50—50 mixture of ethanol 
and trichloroethylene, followed by re- 
140-g¢ 


ee 
was obtained; 


crystallization from ethanol, a 
yield 
melting point, 179.8° to 180.6°C (cor- 
rected). Analytic calculated for C,,H,- 
Br,: Br, 76.15 percent; found: Br 76.87 
percent. 


19-percent theory 


Ratpu E. DUNBAR 
A. O. GEISZLER* 
Chemical Laboratories, 
North Dakota Agricultural College, 
Fargo 
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Intracellular Symbiosis in 
Cockroaches: II. Mitotic 
Division of Mycetocytes 


In part I of this series, we describe the 
histology, slow growth, and poor repro- 
ductive performance of aposymbiotic 


Blattella 


1). These were produced 


German cockroach nymphs 
germanica L.) 
by continuously feeding their parents 
Aureomycin, an antibiotic that prevents 
the ovarial transmission of the symbiotes 
bacteroids). In connection with that 
work, stained serial sections of a few nor- 
mal control roaches showed various stages 
of mitosis among the mycetocytes (the 
symbiote-containing cells of the fat body, 
Fig. 1.) Figures 4 and 5 are photomicro- 
graphs of representative dividing myce- 
tocytes. Such cells arrested our attention 
(2), because the failure of earlier au- 
thors to find mitosis had suggested that 
the mycetocytes increase by amitosis dur- 
ing nymphal growth (3 
The division of the mycetocytes was 
synchronized so that numerous mitotic 
figures were distributed throughout the 
entire abdomen of all nymphs showing 
mitoses. In most nymphs, no divisions 
were seen. Bursts of mitotic activity are 
known in other organisms, so we made 
a series of preparations of nymphs of 
known ages to see whether the bursts 
were correlated with the molting cycle. 
Under our rearing conditions, nymphs 
molt approximately every 10 or 11 days, 
passing through six molts and maturing 
at about 60 to 65 days. A total of 80 
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nymphs, ranging from newly hatched to 
40 days, most of them in the second in- 
star, were sectioned and stained. All of 
the sections of the abdomens were in- 
spected. Counts were made of nymphs 
with the most easily recognizable stages 

that is, 
total of 14 nymphs showed mitotic my- 
cetocytes on the 9th, 16th, 18th, 20th, 
30th, and 40th days. In the second instar, 


metaphase and anaphase. A 


of 14 nymphs between the ages of 11 to 
14 days, inclusively, there were no mi- 
toses; while of 24 nymphs between the 
ages of 16 to 20 days, inclusively, there 
were 10 with mitoses. 

It was clear that mitosis occurs in 
bursts in the latter half of the instar. Fre- 
quently mitosis in the mycetocytes was 
accompanied by mitosis in the mid-gut 
epithelium and in other cells of the fat 
body, either urate- or fat-cells (indistin- 
guishable in young nymphs). Divisions 
were not noticed in the epidermis. Un- 
doubtedly mitosis has escaped previous 
detection because it occurs in nymphs of 
an age not usually studied. 

Mitotic processes were also seen in my- 
cetocytes and other fat-body cells in 
nymphs of the wood roach, Parcoblatta 
pennsylvanica (DeGeer), which had been 
collected while they were hibernating in 
February and kept active in the labora- 
tory until they were sacrificed in June. 

Mycetocytes differentiate in aposym- 
biotic embryos—that is, in embryos de- 
veloped free of bacteroids. These “empty 
mycetocytes” are present as clusters of 
cells with large nuclei and small amounts 
of fibrous-appearing cytoplasm devoid of 
bacteroids (Fig. 2). There are 10 clus- 
ters, one in each lateral half of abdominal 
segments 2 through 6. The positions of 
the empty cells are the same as the posi- 
tions of the mycetocytes, which in normal 
embryos are formed in anticipation of 
their infection by the bacteroids (3 
The empty mycetocytes were never seen 
dividing. Seemingly, without the pressure 
of a growing population of bacteroids, 
the mycetocytes lack the stimulus to 
divide and separate; thus they remain 
in clusters and at their original number. 

An interesting contrast to the empty 
mycetocytes was the behavior of certain 
bacteroid-containing mycetocytes that 
grew to gigantic proportions in other ex- 
perimental roaches, Serial sections of 
various developmental stages following 
showed 
that some individuals were deficient only 


short Aureomycin treatment (/ 


in bacteroids; that is, they were semi- 
Only a small fraction of 
the normal complement of bacteroids had 


aposymbiotic. 


been transmitted to the nymphs; these 
bacteroids were present as subnormal 
populations in the cytoplasm of just a 
few mycetocytes. The few mycetocytes 
eventually grew, by the end of 9 wk, to 
about 200 times the normal volume in- 
Fig. 3 


stead of dividing Perhaps this 








| a. 


Fig. 1. Part of a cross section of a 2-wk 
old normal nymph showing distribution 
and size of mycetocytes. Fig. 2. Part of a 
cross section of a 2-wk old aposymbiotic 
nymph showing one cluster of empty myce- 
tocytes. Fig. 3. Section through a giant 
mycetocyte in a 9-wk old retarded nymph. 
Figs. 4 and 5. Photomicrographs of sec- 
tions through mycetocytes whose nuclei 
are undergoing mitosis. The bacteroids are 
so numerous that the spindle fibers are 
almost obscured. The bacteroids look hol- 
low as a result of the fixing and straining 
procedure. All material was fixed in Car- 
noy’s fluid, sectioned at 10 p, and stained 
with Delafield’s hematoxylin, counter- 
stained with erythrosin in clove oil. 


phenomenon may be accounted for by a 
postulated lack of a dividing stimulus, 
correlated with an inadequate bacteroid 
population when the cells were young and 
ordinarily would have undergone divi- 
sion. There seemed to be no check on the 
multiplication of the bacteroids. 

We conclude that mitosis is the normal 
means of division in mycetocytes and that 
it occurs in bursts near the end of each 
instar. If only a few bacteroids are pres- 
ent originally, the bacteroids increase but 
the mycetocytes do not divide, whereas if 
bacteroids are absent the mycetocytes re- 
main small, in clusters, and do not divide. 

Marion A, Brooks 
A. GLENN RICHARDS 
Department of Entomology and 
Economic Zoology, 
University of Minnesota, St. Paul 
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Paper Electrophoresis with 
Superimposed pH Gradient 

Kolin (/ 
technique of free-boundary electrophore- 
sis in which a pH gradient is superim- 
posed on the potential gradient. The 
components of a mixture separated by 


has recently reported a new 


this technique assume an order accord- 
ing to their isoelectric points. In the pres- 
ent paper, the use of pH gradients in 
paper electrophoresis is described (2 

Figure 1 shows protein patterns after 
electrophoresis by the conventional tech- 
nique and in a pH gradient; Whatman 
No. 3 filter paper mounted horizontally 
and bromophenol blue stain (3 
used. Patterns a and b were obtained 
with Veronal buffer of ionic strength 0.05 
and pH 8.6 after 3.5 hr at 200 v across 
the electrodes 


were 


exposed length of paper 
strip 21 to 23 cm, sample applied near 
the end of the strip). In experiments ¢ 
and d, a pH gradient was established by 
wetting the paper strip from the side of 
electrode with 0.05M 
NaH,PO,, which has a pH of about 4.3, 
and from the other side with 0.01M 
phosphate buffer solution of pH 7.4. The 
sample was then applied as a streak along 
the line where the two phosphate solu- 
tions met, and 200 v was applied for 
6.7 hr. 

Staining with Sudan Black B (4) 
showed that the largest amounts of lipid, 
usually associated with beta-lipoprotein, 
were located at or behind the beta-glo- 
bulin protein band in Veronal, but in the 
patterns obtained with the pH gradient 
they were located at the front edge of 
the component (marked 2), which was 
provisionally identified with beta-globu- 
lin. In both techniques, the lipid of the 
chylomicrons remained at the site of ap- 
plication of the sample, and _ small 
amounts of lipid were found in the albu- 
min region on the side toward the globu- 
lins (alpha,-lipoprotein). 

Although the two methods should not 
be expected to yield exactly the same dis- 
tribution of the components, analysis of 
the eluates (0.01N NaOH) from sec- 
tions of the paper strip 


the positive 


Table 1) gave 
fair agreement when it was assumed that 
component | corresponds to alpha,-glo- 
bulins, component ‘2 to beta-globulins, 
and component 4 to gamma-globulins. 
Fibrinogen was contained in component 
3. The discrepancies in the values for 
albumin plus alpha,-globulin may be at- 
tributed to the trail observed in Veronal 
at pH 8.6 between the beta-globulin and 
the origin, if it is assumed that all of this 
trail is caused by albumin. In electro- 
phoresis in Veronal, the trail on the 
gamma-globulin may be obviated by plac- 
ing the sample at the center of a longer 
paper strip, whereupon the gamma-glo- 
bulin moves backward. The example in 
Table 1 is quoted to demonstrate the ex- 
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tent of possible error as a result of trail- 
ing. The band of component | in the 
plasma pattern analyzed included the 
material that was irreversibly adsorbed 
at the site of application, and this may 
have been the cause of the low value for 
plasma component 3. In the patterns 
shown in Fig. lc, d the material at the 
site of application was included in com- 
ponent 2. 

The movement of a band depends on 
the mobility of the protein ap2 also on 
the rate of flow of the buffer solution, 
which in turn depends on the rate of 
evaporation of solvent and the position 
on the strip. The flow is greatest at the 
ends of the paper strip that dip into the 
buffer solutions and is zero approximately 
in the center. The flow pattern can be 
regulated by varying the concentrations 
of the two buffer solutions used. 

Whenever the electrophoretic migra 
tion velocity of a material is equal and 
opposite to the flow of the buffer solution, 
the band will remain stationary (3 
Macheboeuf (5) has realized that this 
property can be used, among other ap- 
plications, for the electrophoretic study 
of very dilute solutions without previous 
concentration, since all the material ap- 
plied collects in narrow bands at the 
appropriate positions of zero velocity. 
Macheboeuf regulated the evaporation 
of the solvent by means of holes in the 
hood that covered the filter paper strip. 
In both methods employed by us the 
strips were kept under closed hoods. Nev- 
ertheless the rate of evaporation of sol- 
vent from the paper was large enough to 
aid in sharpening the bands. 

Figure le shows the pattern of the 
plasma of b and d analyzed with the pH 
gradient after 1-to-20 dilution with 
0.01M phosphate of pH 7.4. The colori- 
metric values of the components of a 
1-to-20 diluted serum agreed within | 
percent of the total optical density with 
those obtained with undiluted serum, ex- 
cept for the band No. 2. This band con- 
tained the site of application in the case 
of the undiluted serum, and the percent- 
age value for this component was 2.0 


higher than that for diluted serum 


Table 1. Analysis of serum and plasma proteins by the pH-gradient method 


age of total optical density at 595 mu 


Serum 


Method of analysis pH 
gradient 
Albumin  « 
alpha,- ) ie 
“1” or alphae- 3 
“2” or beta- 


“3” or tau(+ fibrinogen 
“4” or gamma- 


yee 
~I 
+ 


Trail at rear of gamma- 








1234 





Fig. 1. Electrophoretic patterns of human 
serum (a, c), plasma (b, d, e, h), and 
cerebrospinal fluid (f, g); a and 6 ob- 
tained by conventional technique, all oth- 
ers in a pH gradient. 


Still more attenuated conditions with re- 
gard to the concentrating effect were 
present in two experiments with uncon- 
centrated cerebrospinal fluid that con- 
tained 0.01 (Fig. 1f) and 0.02 (Fig. lg 
grams of protein per 100 ml, respectively. 
On the narrower strip 0.8 ml cerebro- 
spinal fluid was used. 

The sharpness of the bands can be im- 
proved at the expense of the extent of 
the pattern by increasing the buffer salt 
concentration (Fig. 1h; 0.08M NaH,PO, 
and 0.01M phosphate at pH 8; 6.7 hr at 
200 v). Since the salt concentration on 
the paper strip increases continually, the 
pattern of the separated proteins narrows 
slowly on prolonged electrophoresis 
There is, therefore, an optimum time for 
the greatest separation of the compo- 
nents, 

The separation of proteins whose iso- 
electric points differ littlke—for example, 
hemoglobins A and F—could not be 
achieved by pH-gradient paper electro- 
phoresis. The bands overlapped to a 
similar extent whether the pH gradient 
was steep or flat. It is possible to separate 
such components by electrophoresis at a 
single pH if the operation is carried on 


in percent- 


Plasma 
Veronal, pH Veronal, 
pH 8.6 gradient pH 8.6 
60.1 / 67.5 56.6 
+.8 j 5.3 
7.8 10.5* 6.9 
11.0 10.3 9.9 
3.2 5.7 12.5 
11.7 6.0 8.1 
1.4 0.7 


* Includes some particulate matter staining at site of application 
+ Includes little particulate matter staining at site of application 





for a sufficient length of time. The pH- 
gradient method is particularly useful for 
the analysis of very dilute solutions and 
appears to offer advantages over Mache- 
boeuf’s electrorheophoresis (5 
of its flexibility in directing the displace- 
ments of the bands and because of its 


because 


avoiding excessive concentration of buf- 
fer salt on the paper. 
H. Hocu 
G. H. Barr 
Department of Biophysics, Medical 
College of Virginia, Richmond 
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Direction of Ionic Addition to 
Olefinic Double Bonds 


When the addition of an unsymmetri- 
cal molecule to an olefinic double bond 
begins with addition of a cation to the pi 
electrons (/), the direction of the addi- 
tion can be simply explained, without 
the concept of hyperconjugation (2) o1 
the assumption of polarity in the double 
bond (3). The cation tends to become 
finally joined to that one of the two un- 
saturated atoms from which an electron 
is less readily removed, except where this 
effect is overcome by electrostatic forces. 
As a general principle, two factors ap- 
pear to control the ease of withdrawing 
an electron from an atom. One is the 
partial charge on the atom: the less posi- 
tive and more negative the charge, the 
greater the ease of electron withdrawal. 
The other is the nature of attached atoms 
and groups: the more readily these atoms 
can supply charge to compensate for the 
withdrawal, the greater is the ease of 
withdrawal. 

The fundamental basis for the pro- 
posed explanation is information on 
charge distribution obtained by methods 
recently described (4 It is possible to 
estimate what the partial charge on each 
atom of a molecule would be, if the only 
factor were the initial electronegativity 
differences and the process of equaliza- 
tion during combination (5). Similarly, 
the effect of adding a cation to a double 
bond may be estimated, assuming that 
the principle of electronegativity equali- 
zation is valid here. The detailed appli- 
cation of such partial charge information 
can best be illustrated by examples. 
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Consider an olefinic bond in an alkene. 
According to the theory, such a bond 
must always be electrically symmetrical 
nonpolar), because an alkyl group con- 
tributes exactly the same partial charge 
to an unsaturated carbon as does hydro- 
gen. However, alkyl groups are poten- 
tially more capable of contributing nega- 
tive charge (are better reservoirs ). When 
a cation—for example, a proton from 
CHI—adds to the pi electrons of an un- 
symmetrical olefin like propene, the 
charge may be considered as becoming 
distributed throughout the resultant car- 
bonium ion by an adjustment of bond 
polarities, causing in effect an electron 
flow toward the adding proton. The 
partial charges on carbon and hydrogen 
0.040 and 0.020 elec- 
tron. In the carbonium ion they would 
be 0.055 and 0.119. The charge of 0.881 
contributed to the proton would come 
0.293 from the CH, side of the double 
bond and 0.586 from the CH,CH side. 

In order that a cation become finally 


in propene are 


attached by a covalent bond to one of 
the originally unsaturated carbon atoms, 
one of the electrons for the bond must 
be removed entirely from the other car- 
bon. This removal quite logically can 
occur more readily from the carbon that 
has the greater reservoir of charge. As is 
indicated by the afore-mentioned relative 
charge contributions, this carbon is the 
center one of propene. The proton, ac- 
cordingly, becomes permanently attached 
to the more hydrogenated carbon of the 
double bond. This leaves the central car- 
bon with an unoccupied orbital, a ready 
acceptor of an electron pair of the chlo- 
ride ion. Markownikoff addition to other 
unsymmetrical olefins may be explained 
similarly. 

The opposite mode of addition may 
occur when a strongly electron-withdraw- 
ing group is attached to the side of the 
double bond that otherwise would be 
expected to serve better as an electron 
reservoir. The inductive effect of this 
group makes the removal of an electron 
from the unsaturated carbon nearer it 
more difficult. Hence, the cation becomes 
attached to this carbon, and the anion 
adds farther from the electronegative 
group. For example, in the «,6-unsatu- 
rated acid, CH, =—CHCOOH, each hy- 
drogen bears a charge of 0.102 and each 
carbon, 0.042, Addition of a proton to 
the pi electrons would result in a car- 
bonium ion in which a contribution of 
0.803 electron would be made to the 
adding proton. The electron-withholding 
action of the oxygen prevents the central 
carbon from contributing more than 
0.278, leaving 0.524 to be contributed by 
the CH, group. Accordingly, the proton 
here becomes attached to the less hydro- 
genated center carbon, and the adding 
anion joins the 


unsaturated carbon 


farther from the carboxyl group. 





On the other hand, an electron-releas- 
ing atom such as silicon has the effect in 
an olefin that the adding cation becomes 
attached to the carbon farther from this 
atom. This occurs, for example, in hydro- 
gen halide addition to (CH.).Si 
CH,—CH=CH, (6 

Major exceptions to addition as ex- 
plained in the foregoing paragraphs re- 
sult when an atom attached directly to 
an olefinic carbon bears a relatively high 
partial charge. Then the electrostatic 
effect on the pi electrons appears domi- 
nant. One illustrative example is addition 
to vinyl chloride, CH,=CHCI. Electrons 
should be more available from the CH, 
than from the CHCl. Explained on this 
basis, an adding cation should become 
attached to the chlorinated carbon. How- 
ever, the partial charge of — 0.238 on the 
chlorine appears sufficient to repel the 
pi electrons, making them actually more 
available at the opposite carbon. The 
double bond is thus permanently polar- 
ized, and it is the anion that becomes 
attached to the chlorinated carbon. An 
opposite illustration is the example of 
HCl addition to (CH,),.Si—CH=CH,. 
Despite the electron-releasing action of 
the silicon, the addition is non-Mark- 
ownikoff (7 


attached to carbon next to silicon. Evi- 


and the proton becomes 


dently the dominant effect is the attrac- 
tion of the pi electrons by the silicon, 
with its partial charge of 0.273. 

None of the afore-mentioned factors 
is likely to be completely dominant ex- 
cept in extreme instances. The explana- 
tions offered are therefore intended to 
account for principal trends only. 

R. T. SANDERSON 
Department of Chemistry, 
State University of Iowa, lowa City 
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Antiparasitic Activity of 
Substituted Carbanilide Complexes 


As part of an investigation of the 
therapeutic potentialities of aryl ureas, 
we have observed that molecular com- 
plexes of certain substituted carbanilides 
possess antiparasitic activity. In particu- 
lar, several of these complexes have 
shown significant activity in avian coc- 
cidiosis. The complex (I) of 4,4’-dinitro- 
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DNC 
dimethylpyrimidine 


carbanilide and 2-hydroxy-4,6- 


HDP) was found 


to be among the most effective. 


O 
1] 


NHCNH 


CH 


\N 
CH OH 


Some of the substituted carbanilides 
examined for anticoccidial activity are 
listed in Table 1. The compounds were 
mixed in the ration in concentrations of 
0.01 percent or 0.1 percent and fed to 
young chicks at varying intervals before 
or after inoculation with oocysts of 
tenella. Standardized proce- 
were used throughout, and the 
criteria of anticoccidial effectiveness in- 


Eimeria 
dures (/ 


cluded survival rate, severity of lesions, 
inhibition of oocyst production, and rela- 
tive weight gain. Based on all these cri- 
teria, the responses were classified as 
negative (0) to maximal 

Under these conditions, the substituted 
carbanilide complexes varied from effec- 
tive to ineffective. None of the complex- 
ing agents was active. Although DNC 


Table 1. Anticoccidial response of substi- 
tuted carbanilides 


O 
I “ 
NHCNH 
R R 
Rela- 
Com- Dos- tive 
lex- “er anticoc- 
m Re ing ‘” cidial 
in 
agent re- 
. feed sponse 
NO. H NOs None 0.1 
NO; H NOs, HDP 0.01 
NO. H NO, AT 0.01 
NO. H NO, PYR 0.01 
NO. CH, NO, HDP 0.1 
NO, CH; NO.* None 0.1 0 
NO. H CN HDP 0.01 
NO. H *CN*# None 0.1 0 
Cl H Cl None 0.1 0 
H H H None 0.1 0 
Reference standard 
Nitrophenide 0.05 


* A description of the preparation of this previ- 
ously unreported carbanilide is in preparation. 
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had definite anticoccidial activity when 
it was used alone, the potency was in- 
creased at least tenfold when it was 
complexed with HDP. No increase in 
anticoccidial activity was observed, how- 
ever, on administration of a simple mix- 
ture of DNC and HDP. Similar studies 
with E. acervulina and E. necatrix in 
chicks and E. meleagrimitis and E. gal- 
lopavonis in poults have shown that the 
DNC*HDP complex effectively inhib- 
ited these species. Comparatively, the 
DNC*HDP complex is approximately 
fivefold more potent than nitrophenide 
m,m/’-dinitrophenyl-disulfide) in cecal 
coct idiosis. 

This complex has been examined also 
for antiparasitic activity in other proto- 
zoan infections. These have included 
Plasmodium gallinaceum in chicks, T ri- 
chomonas foetus in mice, and Histo- 
monas maleagridis in turkeys. The 
DNC * HDP compound has 
about one-tenth of the antimalarial po- 
tency of quinine, but there was no evi- 


addition 


dence of antitrichomonas or antihisto 
monas activity. 

Chemical studies have indicated that 

in addition to HDP and the 2-hydroxy- 
pyrimidine, a variety of other polar com- 
pounds yield 1-to-1 molecular complexes 
with DNC. These 3-amino- 
as - triazine AT), 2-hydroxypyridine 
PYR), 2-mercapto-4,6-dimethylpyri- 
midine, formamide, dimethylacetamide, 
dimethylformamide, tetramethylurea, 
and acetylpiperidine. Certain hydrochlo- 
rides, for example, pyridine hydrochlo- 
ride and trimethylamine hydrochloride, 
complexed with DNC in an equimolar 
ratio, whereas the free bases did not re- 
act. The numerous DNC complexes 
showed varying anticoccidial activity 
None was more active than the DN( 


HDP adduct. 


It was of ancillary interest to examine 


include 


the behavior of structural analogs of 
DNC (Table 1) toward HDP under uni- 
form complexing conditions. It is inter- 
esting that those carbanilides that gave 
equimolar complexes with HDP con- 
tained at least one electron-withdrawing 
parasubstituent. Others, for example, 
4,4’-dichlorocarbanilide and carbanilide, 
failed to react. The same effect was ob- 
served also in the phenylurea series 
Although p-nitrophenylurea and p-cyano- 
phenylurea afforded equimolar com- 
plexes, p-chlorophenylurea, and phenyl- 
urea did not under the same reaction 
conditions. 

The preparation of the DNC: HDP 
complex illustrates the general method 
used in this work (2). At room tempera- 
ture the sparingly soluble DNC extracted 
exactly one molar equivalent of HDP 
within 30 min from a stirred methanoli 
solution. On filtration, a nearly quanti- 
tative yield of the equimolar DNC~ 


HDP complex, mp 265° to 275° dec 


was obtained. (Analysis calculated for 
C,,H,.N,O,: C, 53.51; H, 4.25; N, 


19.71; found C, 53.63; H, 4.30; N, 
19.75.) Ultraviolet light absorption in 
concentrated sulfuric acid: A™* 298, 


“max 
A f°an670. The infrared spectrum (Nujol 
mull) was characterized by disappear- 
ance of the N—H stretching frequency 

3.03 4) present in the DNC spectrum, 
retention of the 5.75 u C=O band, and 
shifting or splitting of several maxima in 
the 6 to 16m region. The x-ray powder 
diagram of the DNC*HDP complex is 
different from that of either component 
Other complexes were similarly identi- 
fied. 

Although it has not been definitely 
established, hydrogen bonding between 
the complexing agent and the urea 
portion of the substituted carbanilide 
appears likely. In this connection it 
is noteworthy that Birtwell (3) re- 
cently postulated a resonance stabilized, 
eight-membered, hydrogen-bonded, cy 
clic structure for the urea* HDP equi- 
molar complex. We have assigned the 
generic name, nicarbazin, to the DN(¢ 
HDP complex 

,. C. CuckLer 

C. M. MALANGA 

\ J Basso 

R. C. O'Nem 
Merck Institute for Therapeuti 

Research and Research Laboratories 

Chemical Division, Merck and 
Company, Rahway, New Jersey 
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Chronic Uncontrolled Cross- 
Circulation in Unanesthetized Dogs 


A technique for performing cross- 
circulation in anesthetized dogs was de 
scribed in a previous report from this 
In that study, the ani- 
mals were cross-circulated for periods up 


laboratory (/ 


to 24 hr by means of polyethylene tubing 
connections between the carotid artery 
of each animal and external jugular vein 
of the other. Regulation of blood flow 
between the partners was not necessary 
The present report (2) describes a 
method for cross-circulation in unanes- 
thetized dogs. Eight pairs of dogs were 
cross-circulated for periods from 47 to 
100 hr in the nonanesthetized state 
Under sodium pentobarbital anesthe- 
sia, an external jugular vein and carotid 
artery of two dogs are cannulated with 
polyethylene tubing No. 350, Clay- 
Adams, animal-tested). The necks of the 
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animals are placed together, and the ar- 
terial cannulas of each animal are con- 
nected to the other’s jugular vein can- 
nula with a short connecting piece of 
polyethylene tubing (No. 360, Clay- 
Adams). The necks of the two dogs are 
then snugly approximated with a plaster 
cast, leaving the central portions of the 
cannulas and the connecting pieces ex- 
posed. The animals are heparinized prior 
to and throughout the cross-circulation 
period, at a dosage of 2 mg/kg every 
6 hr. 

Recovery from anesthesia is unevent- 
ful, and the animals eat and drink well 
in the postoperative period. Ambulation 
is difficult in the first postoperative day 
but is much improved thereafter. A rigid 
anticoagulant schedule must be main- 
tained if thrombosis is to be avoided. 
Blood flow may be determined by turn- 
ing the dogs on their backs and inserting 
a flowmeter between the artery and vein 
tubings. Blood flow in our series, as 
measured with a rotameter, ranged from 
200 to 700 ml/min. 

Figure 1 shows a pair of dogs that had 
been in cross-circulation for 72 hr at a 
flow of 400 cc/min. In Fig. 2 may be 
seen the plastered necks and connecting 
tubings. Rectal temperatures do not 
differ more than 1 deg C in these cross- 
circulating animals, and blood flows re- 
main relatively constant for days. They 
may be separated at any time by clamp- 
ing the connecting tubings and removing 
the plaster. All eight pairs in this series 
were electively disconnected and used 
for studies in homotransplantation im- 
munity. Two pairs were cross-circulated 
again at a later date, without untoward 
event. 

The procedure of chronic uncon 
trolled cross-circulation results in rapid 
and continuous intermingling of the 
blood streams of the partners. With 





Fig. 1. Pair of dogs in cross-circulation. 
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Fig. 2. Necks of cross-circulating dogs. 
Note nail connecting plaster struts to pro- 


tect connecting tubings. 


proper attention to details of cannula- 
tion, plastering, and heparinization, the 
technique is safe for at least 100 hr. 
There is no reason to believe that longer 
periods of cross-circulation would be un- 
attainable. 

Ricuarp H. Ecpau.* 
Naval Medical Research Institute, 
National Naval Medical Center, 
Bethesda, Maryland 
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Systematization of 
Journal Practices 


All authors who write for more than 
one journal must welcome the discus- 
sions in these pages [Science 121, 7A (21 
Jan. 1955); 121, 444 (25 Mar. 1955 
and so forth!) of the advantages of uni- 
form editorial requirements. I should like 
to add some definite proposals, some of 
which, I hope, will prove to be generally 
acceptable 

Although I should like to see a single 
system for references, I believe that there 
is too much rugged individualism among 
editors to hope for this sort of millenium. 
A more practical goal, it seems to me, 
would be the adoption of about three 
standard long forms, such that all the 
forms of all of the cooperating journals 
could be obtained by striking out appro- 
priate portions of one of the long forms. 
This would minimize the difficulties of 





preparation while requiring only incom- 
plete agreement among editors. 

Behind any agreement on style of ref- 
erences, there should be a keen realiza- 
tion that the references are there for the 
reader, not for the writer and especially 
not for the editor. To me this necessitates 
flexibility and the giving of necessary de- 
tails—flexibility enough, for example, to 
allow citation of author and date in the 
text whenever readers are likely to be 
able to recognize the exact reference 
from this information. Necessary details 
will usually include, except possibly in 
review articles, at least an indication (in 
the list of references) of the title of each 
article. 

Once upon a time, references to papers 
were crude and hard to use, at least by 
present standards. Giving author, jour 
nal, and year was thought to be enough 
It was not felt necessary either to men- 
tion page numbers, or to single out one 
of the possibly many papers by that au- 
thor in that volume. Today we do better, 
except with references to books! ( iting 
a 900-page book without any further de- 
tail is apparently quite proper; yet the 
reader may have more difficulty in find- 
ing what is meant than he would have 
with a “volume only” reference to a jour 
nal. If references are to be oriented to 
the reader's use, then references to books 
should at least refer to chapters and often 
to sections. 

In passing, it is my observation that 
more persons read the footnotes than 
read the text. Whether this is caused by 
the focusing of attention on rare events, 
the natural perversity of readers, or the 
hope of finding a reference to one’s own 
work, I do not know. But if this obse 
vation is correct, only the most important 
statements should go in footnotes. Since 
this seems unlikely to come to pass, let us 
eliminate footnotes entirely or, perhaps, 
put them all together at the end of the 
article. 

As a separate matter of specific tech 
nique, let us look at the technique of our 
legal colleagues, who deal with more ref 
erences and cross references than most 
scientists do. They have for a long time 
found it convenient to place the volume 
number before the periodical’s name or 
abbreviation. Why do we not do the 
same? Editors may find it strange, but 
121 Science 444 flows smoothly from my 
tongue and makes a great saving in punc- 
tuation marks and space. 

Is it not time for an editor to be heard 
from now? : 

Joun W. Tukey 
Department of Mathematics, 
Princeton University, 
Princeton, New Jersey 


20 May 1955 
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Fluorine Chemistry. vol. II. J. H. Sim- 
ons, Ed. Academic Press, New York, 
1954. x + 565 pp. Illus. $13.50. 


Volume II of Fluorine Chemistry, like 
volume I, is composed of contributed 
chapters. Some of these are excellent. 
Perhaps the most outstanding chapter in 
this book is the one contributed by Philip 
J. Elving, “Anlaytical chemistry of fluo- 
rine and fluorine-containing compounds.” 
This chapter is new to this two-volume 
series, and it covers the analytic aspects 
of fluorine chemistry very well. The most 
modern methods for the determination 
of the fluoride ion, the detection and 
identification of fluorine, and the deter- 
mination of fluorine in fluorine com- 
pounds are presented in an elegant man- 
ner. Also, an extensive bibliography is 
given as a part of this chapter and should 
be of value to those interested in the 
analytic aspects of fluorine chemistry. 

H. J. Emeléus is the author of two of 
the chapters, one of which is on “Halo- 
gen fluorides,” giving recent advances 
with these substances. This chapter is 
interesting but short, since a more exten- 
sive discussion of the subject occurs in 
volume I. The other chapter by Emeléus 
is an excellent one on “Metallic com- 
pounds containing fluorocarbon radicals 
and organometallic compounds contain- 
ing fluorine.” There has been a great deal 
of excellent work on these substances in 
recent years. A number of compounds, 
such as trifluoromethyl derivatives of 
mercury, phosphorus, arsenic, sulfur, 
magnesium, and zinc, have been pre- 
pared, and some of their properties have 
been determined. A number of alkyl and 
aryl silicon fluorides are reported. It is 
interesting to note that the chapter is de- 
void of perfluoro alkyl silanes. 

A chapter by Alan 6. Sharpe on com- 
plex fluorides of groups 1-8, inclusive, 
shows that there is a great deal now 
known on fluorine-containing complex 
salts and acids. Methods of preparation 
and chemical properties are discussed. 

The chapter by Paul Tarrant on “Or- 
ganic compounds containing fluorine”’ is 
an interesting review of selected re- 
searches with fluorine-containing organic 
substances. Derivatives of hydrocarbons, 
alcohols, ethers, aldehydes, acids, amines, 
dyes, drugs, pesticides, and polymers are 
taken up as separate sections, It would 
not be practical to cover completely this 
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subject matter in one chapter, but Tar- 
rant has given some of the most interest- 
ing and significant achievements on the 
preparation and properties of these sub- 
stances. In addition, he has given a table 
on the properties of organic fluorine com- 
pounds. This table includes a method of 
preparation and a literature reference for 
each of the compounds listed. The bibli- 
ography, which covers 556 references, 
should be of value to those doing research 
in this field of fluorine chemistry. Unfor- 
tunately, at least two types of nomencla- 
ture are used in this « hapter, one of which 
has no basis for acceptance. 

The chapter on “Fluorocarbon chem- 
istry” by the editor presents some valu- 
able information on the preparation and 
properties, especially physical properties, 
of fluorine-containing organic substances, 
including fluorocarbons. Most of the 
compounds in this chapter are given by 
structure or molecular formula. When 
compounds are named, it is frequently 
by a system of nomenclature used seldom 
except by the author himself. 

Infrared spectra are given for a large 
number of fluorine-containing organi 
substances. This chapter by D. G. Weib- 
len discusses, among other things, stretch- 
ing frequen¢ y for several groups of atoms, 
such as C=C, C=O, C=N. 

Eart T. McBer 
Department of Chemistry 
Purdue University 


An Introduction to Plant Taxonomy. 
George H. M. Lawrence. Macmillan, 
New York, 1955. viii+ 179 pp. Illus 
$3.25. 


This is largely a distillation, designed 
“for the adult amateur botanist and the 
student of a local flora course at the col- 
lege level,” of the same author's exe ellent 
Taxonomy of Vascular Plants (1951 
The core of the Introduction consists of 
a beautfiully illustrated compendium of 
external plant morphology that should 
prove most welcome to the student. One 
might quarrel with the retention of the 
pre-evolutionary and outmoded term pis- 
til, and of an artificial classification of 
fruits, but the chapter is doubtless de- 
signed to match the terminology in cur- 
rent manuals. Only slightly less central 
is the chapter on important plant fami- 


lies, in which 42 groups are represented 
by thumbnail descriptions and, fre- 
quently, by line drawings. 
Supplementary chapters include a terse 
history of the development of plant clas- 
sification and a history of plant taxonomy 
in the United States based largely on the 
books of 
former stresses the phylogenetic systems 
of Engler 


Rodgers, respectively. The 
with an uncredited diagram 
that I recognize as that prepared several 
years ago by Thomas Morley), Bessey, 
and Hutchinson. The “modern” aspects 
of taxonomy are treated very sketchily 
and serve principally to inform the stu- 
dent that such matters may deserve con- 
sideration. The author’s abridged remark 
that “phylogeny is not essential to 
the demands on taxonomy as a functional 
science,” does not seem calculated to 
stimulate such interest. 

Lawrence's books should be given full 
credit for elevating textbooks in this field 
to the level of teaching. The Jntroduction 
will command a wide audience, and its 
limited scope and lower cost should en- 
courage its adoption as a textbook. 

LINCOLN CoNSTANCE 
Department of Botany, 
University of California 


The Gyroscope Applied. K. I. T. Rich- 
ardson. Philosophical Library, New 


York, 1954. 384 pp. Illus. $15 


The author states in the introduction 
that the purpose of this book is to de- 
scribe what the gyroscope is, how and 
why it works and to indicate how and 
why it has come to play such an impor- 
tant part in s¢ ientific progress, especially 
in marine and aeronautical transporta- 
tion and military operations. The book 
is divided into five sections, the first 
being a general statement of the basic 
principles and describing some of the 
wider known applications of gyroscopic 
properties. This is followed by individual 
sections devoted, respectively, to marine 
navigation and stabilization, acronautical 
navigation and automatic control, mili- 
tary weapon control and sighting, and 
finally the use of gyroscopes on land for 
such devices as monorail and _ two- 
wheeled vehicles and for surveying. As 
would be expected, most of the contents 
deal with British-manufactured equip- 
ment, 

The section on marine applications 
describes the Sperry, Brown, Anschiitz, 
and Plath gyro compasses, the applica- 
tion of the gyro compass to automatic 
steering control, and the gyroscopic sta 
bilization of ships. All instruments and 
apparatus are carefully and clearly de- 
scribed and are illustrated by excellent 
diagrams and by many halftone repro- 


ductions of photographs. (The book is 
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printed on glossy paper, and the quality 
of the illustrations is to be commended. ) 

The section on aeronautical applica- 
tions includes a description of naviga- 


tional instruments, gyro-verticals, rate- 
of-turn indicators, and automatic pilots. 
Naval gunnery, aircraft bombsights, gy- 
roscopic gunsights, and the control of tor- 
pedoes and guided missiles are discussed 
in the section on military applications. 
This section is understandably brief, al- 
though the automatic pilot mechanism 
of the V-2 is described in some detail. 
References are given throughout the 
book and a bibliography is included in 
the appendix, 

The book is recommended as a refer- 
ence to anyone wishing to learn the de- 
tails of the practical applications of 
gyroscopic principles. It is in no sense 
a textbook and the description of “why” 
the gyroscope works is not as complete 
or satisfactory as that of “how.” 

Francis W. Sears 
Department of Physics, 
Massachusetts Institute of Technology 


Fundamentals of Radiobiology. Z. M. 
Bacq and Peter Alexander. Academic 
Press, New York; Butterworths, Lon- 
don, 1955. xii + 389 pp. Illus. $6.50. 


This book is a stimulating review of 
radiation biology as it appears to a physi- 
ologist and a radiation chemist. The first 
four chapters deal with the elements of 
radiation physics and with the radiation 
chemistry of water and of large mole- 
cules. Thev are a succinct and well-bal- 
anced review of the basic principles and 
recent developments in these fields. The 
emphasis in much of the remainder of 
the book is on the early biochemical and 
physiological effects, especially in mam- 
mals. Considerable space is devoted to 
protective substances and means of in- 
fluencing recovery. The view is developed 
that many of the biological effects are 
mediated by radicals, especially HO,, 
and that the original damage is often 
in the cytoplasmic organization, quite 
possibly in the structures that serve to 
keep the various enzyme systems and 
substrates partially separate from one an- 
other. This book is the most complete 
presentation of this point of view avail- 
able and obviously contrasts sharply with 
interpretations that emphasize the role 
of the nucleus and the target theory. 
One may disagree with some of the con- 
clusions but must still recognize that it 
is a thought-provoking account well 
worth careful reading. 

However, there are certain shortcom- 
ings that cannot be entirely ignored. The 
proofreading was not done very care- 
fully. More data should have been given 
on the toxicity of compounds, such as 
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cysteamine, that are recommended as 
practical protective agents. One could 
wish that more effort had been made to 
relate the biochemical and physiological 
findings with histological and cytologi- 
cal observations. For example, it would 
be useful to know how far some of the 
biochemical effects could be interpreted 
as incidental consequences of cell death. 

The chapter on cytology and genetics 
is to a very large extent confined to the 
Koller-Darlington point of view. This is 
not the place to detail the objections 
that can be raised to their position. The 
real difficulty arises from the misleading 
one-sidedness of the chaper. A reader un- 
familiar with the field would hardly real- 
ize that there was another point of view 
with a considerable group of adherents. 
Thus a paragraph is devoted to Lane’s 
intensity experiment without mention 
that three groups of workers have failed 
to confirm his work and have severely 
criticized portions of it. It would have 
been better to have omitted this chap- 
ter entirely than to have given such a 
misleading account. 

Despite such shortcomings, the book 
is an important addition to the literature 
of radiation biology and should be read 
by all who are interested in this field. 

R. F. Kiapari 
Biology Division, 
Oak Ridge National Laboratory 


The Nucleic Acids. Chemistry and biol- 
ogy. vol. I. Erwin Chargaff and J. N. 
Davidson, Eds. Academic Press, New 
York, 1955. xi +692 pp. Illus. $16.80. 


To surpass an excellent little compen- 
dium entitled The Biochemistry of the 
Nucleic Acids, its author would have to 
enlist a constellation of experts and some- 
how contrive to distill from the separate 
work of their several minds an organized 
treatment of this ever-growing topic. 
With the aid of an equally illustrious fel- 
low-editor, that British author has suc- 
ceeded in accomplishing these things in 
volume I of what promises to be the 
classic reference book in the nucleic acid 
field. 

In the first volume the organic and 
physical chemistry of the nucleic acids 
and their constituents and the distribu- 
tion in nature of the component purine 
and pyrimidine bases are thoroughly con- 
sidered. A later volume is to deal with 
the biological distribution and functions 
of the nucleic acids, their biosynthesis 
and that of their constituents. Except for 
the compact little book mentioned, there 
has been no treatise issued in this field 
for almost 25 years. It might be best to 
indicate for prospective readers the scope 
and character of this rather expensive 
new book rather than attempt high criti- 





cism of what is, after all, the only work 
of its kind. 

A short introduction by the editors 
builds a historical framework that helps 
to provide perspective and organization 
for the contributed chapters that follow. 
W. G. Overend and M. Stacey now begin 
to weave the story of the nucleic acids by 
telling the history and distribution of the 
sugar components. There follows a guide 
to the preparation and properties of ribose, 
deoxyribose, and related compounds, 
complete with a table giving the optical 
rotation and melting point of more than 
200 derivatives. The purines and pyri- 
midines are dealt with in a chapter by 
A. Bendich that includes a good survey 
of their physical and chemical properties. 
The classic synthetic work of the 1890 
1930 period is made accessible and inte- 
grated with modern work in a mannet 
applicable to future problems of syn- 
thesis of purine or pyrimidine intermedi- 
ates, analogs, and coenzymes, for exam- 
ple, those bearing isotopic constituents. 

In Chapter 4 the more complex chem- 
istry of the nucleosides and nucleotides 
limits J. Baddiley more sharply to the 
past and present. The difficult work that 
has been done in this area is competently 
described, and some attempt is made to 
discuss the principles, possibilities, and 
limitations of making conversions in these 
more complicated molecules, Isolation 
from nature (thrice capitalized: Nature 
has a somewhat awesome aspect in this 
chapter; thymine deoxyribose-3-phos- 
phate is called “unnatural” since it has 
not been isolated, although it is certainly 
contained in deoxyribonucleic acids 

DNA). The biochemistry of the nucleo- 
tide coenzymes is well represented, al- 
though only briefly; it does not appear 
that this subject will be taken up else- 
where in the two volumes. 

There follow several chapters dealing 
with methodology in analysis and sepa- 
ration of nucleic acids. In a short one, 
H. S. Loring describes experiences with 
the hydrolysis of nucleic acids and some 
of his own methods for base analyses of 
ribonucleic acids (PNA). by precipita- 
tion and spectrophotometry. Data are 
given for yeast, tobacco mosaic virus, 
mitochondrial and microsome, PNA com- 
position. The ion-exchange chromatog- 
raphy of the bases, nucleosides, mono- 
and poly-nucleotides is discussed with 
brilliant clarity in a veritable manual of 
methods by W. E. Cohn. The principles 
and alternative approaches included 
should certainly make this useful for 
those encountering new separation prob- 
lems, A treatment of paper chromatog- 
raphy of bases and nucleosides by G. R. 
Wyatt follows; methods of hydrolysis are 
critically examined, and there is much 
information about choice of solvent and 
quantitative author 
should receive special praise for his effi- 


technique. This 
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cient inclusion of an enormous number of 
helpful clues to simplification and varia- 
tion, useful facts, and warnings about 
pitfalls, in a remarkably readable ac- 
count. A brief discussion by J. D. Smith 
makes the reader acquainted with the 
up-to-date electrophoretic separations so 
useful especially for nucleotides. By way 
of comparative methodology, a chapter 
by Dische gives a glimpse into a glass- 
windowed analytic laboratory wherein 
one can judge the range, sensitivity, and 
sources of error of a series of alternative 
colorimetric methods for determining the 
sugars, bases, and phosphorus of nucleic 
acids and nucleoproteins. 

A long chapter by Chargaff and an- 
other by his colleague F. Magasanik deal 
with the isolation, purification, charac- 
terization, preservation, and denatura- 
tion, and with the regularities in com- 
position, of the DNA’s and PNA’s, 
respectively. The thorough discussions 
include most of the reliable available 
data on analyses of animal, plant, bac- 
terial, and virus nucleic acids. Here at 
long last is an editor who believes in the 
retention of individuality, for almost 
every “long view” in his chapter is fla- 
vored with figurative expression ot 
whimsy. To borrow his manner, one 
might say that every glance upward from 
his microscope is marked with a genial 
chuckle or a sly grin. 

Evidence is impressive in the section 
by D. M. Brown and A. R. Todd that 
the contribution of the organic chemist 
to biochemistry can be (both figuratively 
and literally) synthetic as well as analy- 
tic. Carrying on where Baddiley left off, 
these authorities cover the important 
direct chemical approaches that have re- 
fined our knowledge of the intranucleo- 
tide linkages. D. O. Jordan gives a clear, 
well-illustrated picture of the physical 
properties, shape, size, and organization 
of nucleic acids, in both the dry and the 
dissolved state. The important dissocia- 
tion, optical diffraction, scattering, and 
fiow parameters are considered in them- 
selves and as they are affected by pH or 
ionic strength. Light absorption and di- 
chroism are covered by G. H. Beaven, 
i. R. Holiday, and E. A. Johnson with 
inclusion of tables and curves bearing 
much standard and ‘basic data. Finally, 
in a comprehensive review of all the 
depolymerases, hydrolases, phosphatases, 
deaminases, and oxidases affecting nu- 
cleic acids and their components, G., 
Schmidt provides an impressive refer- 
ence work. 

From one-third to well over one-half 
of the cited literature references are 
dated 1950 or later, and another one- 
fourth are from the preceding 5 years, 
in the various chapters; ‘there are a total 
of 300 or more in several cases. Copious 
cross references have been provided; as 
in so many books a large part of these 
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are to whole chapter numbers, an incon- 
venience since only 15 out of more than 
600 pages show the number of the « hap- 
ter at which one is looking 

The completed work cannot fail to be 
a major source book and basic reference 
It seems to have a coherence and integra- 
tion that are unexpected for a complex 
of so many sections and retains most of 
the advantages derived from purifying a 
large body of literature through the 
minds of active contributors. 

Ro.iuwn D. Horcukiss 

Department of Pathology and 
Microbiology, Rockefeller Institute 
for Medical Research 


Radioisotope Conference, 1954. vol. I, 
Medical and Physiological Applica- 
tions. Proc. Second Conference, Ox- 

ford, 19-23 July. J. E. Johnston, Ed. 

Academic Press, New York; Butter- 

worths, London, 1954. xi+418 pp 

Illus. $10.80; vols. I and II, $16. 


The Sec ond Radioisotope ( onference 
was held in Oxford in July 1954. Forty- 
SIX papers record current research in 
which radioisotopes have been utilized 
for varied problems in the medical, bio- 
chemical, and agricultural sciences. The 
conference was international in participa- 
tion, and an examination of this volume 
illustrates the numerous applications of 
radioisotopes to medical and biochemical 
problems 

Half of the papers are of interest pri- 
marily to those concerned with therapeu- 
tic and diagnostic applications of radio- 
isotopes. Six papers illustrate applications 
of radioisotopes to problems in plant 
nutrition and plant physiology. The 
remainder of the papers illustrate th 
applications of radioisotopes, principally 
C'™, [*51, and tritium, to biochemical 
problems. The research presented in most 
cases was current, and in some instances 
the results were only preliminary. Prompt 
publication of the volume has _ been 
achieved, which enhances the value of 
the papers. In addition, the discussions 
occasioned by the presentation of each 
paper have been included and are of 
considerable interest 

It is my opinion that only a few papers 
in this volume will be of direct interest 
to any one person, owing to the wide 
range and specialized nature of the ap- 
plications of radioisotopes that have been 
covered. However, the majority of the 
articles are readily understandable to the 
nonspecialist, and as a result, a perusal 
of this volume may provide one with 
useful ideas for the application of radio- 
isotopes to new problems in varied fields 

Eowarp L. Bennett 
Radiation Laboratory, 
University of California 


The Plant Quarantine Problem. W. A 
McCubbin. vol. IX of Annales Cryp 
togamici et Phytopatholegici 
Verdoorn, Ed. Ejnar Munksgaard, 
Copenhagen (U.S. distr.: Chronica 
Botanica, Waltham, Mass.) 255 pp 
$4.80. 


Frans 


W. A. McCubbin has done an out- 
standing job of presenting and reviewing 
the various aspects of plant quarantines, 
including their biological background, 
social and economic relationships, legal 
features, and administration. There is 
also an over-all appraisal of the plant- 
quarantine problem and a discussion of 
quarantines from the international stand- 
point. A concise historical summary of 
federal quarantines that have been pro 
mulgated on account of plant diseases is 
given in an appendix. 

The subject matter is well organized, 
clearly presented, and easy to read. The 
book is arranged and indexed to facili- 
tate ready reference. It is a valuable 
addition to the reference literature on 
this subject, particularly since it repre 
sents the first time that the entire field 
of plant quarantines has been covered in 
one volume. 

rhe author is exceptionally well quali 
fied to discuss all phases of the plant 
quarantine problem, having had mor 
than 30 years experience in the enforce 
ment of state quarantines as well as fed 
eral foreign and domestic quarantines 
During this period he was engaged in 
both administration and actual enforce 
ment in the field. This background has 
enabled him to present his subject so 
that the book not only should be useful 
as a reference to plant regulatory work 
ers, teachers, scientists, and similar 
groups but also should be of interest to 
the layman who is affected by plant 
quarantines 

E. P. REAGAN 
Agricultural Research Service 
U.S. Department of Agriculture 


Glass Reinforced Plastics. Phillip Mor 
gan, Ed. Iliffe, London; Philosophical 
Library, New York, 1954. vii + 248 pp 
Illus. $10 


This volume contains 15 chapters, each 
written by a separate contributor, ar 
ranged to cover the various phases in 
volved in the manufacture and use of 
glass-reinforced plastics. These products 
constitute a relatively new class of mate- 
rials, which are finding increasing appli 
cations in industry. The coverage in- 
cludes glass-fiber forms and properties, 
chemistry of the usable resins, commer- 
cial fabrication of the desired shapes, 
and industrial applications, 

Glass fibers offer several advantages 
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over other materials when they are used 
as reinforcement in plastic structures and 
are available to the industry in both the 
short length or staple form and in con- 
tinuous lengths. Many glass cloths and 
weave types are available, and further 
variety is afforded by choice of the type 
of glass from which the fibers are made. 

Discussion of the chemistry of resins 
covers the polyesters, phenolics, epoxides, 
silicones, melamines, and furanes. Ancil- 
lary materials, such as catalysts, fillers, 
accelerators, release agents, and pigments 
are discussed in relation to their use with 
different resins. The choice of glass-fiber 
type and resin type depends upon par- 
ticular requirements, such as electric re- 
sistance, dielectric loss, or chemical re- 
sistance. The fabricator has a number of 
commercial production molding proc- 
esses at his disposal for forming the de- 
sired shapes, including laminates, com- 
plicated shapes, tubes, and rods. 

Properties of glass-reinforced plasti: 
structures depend upon the separate 
properties of the glass fibers and resins 
used, the way in which they are combined 
in the shape, and the design of the article. 
These features have made such materials 
very useful in the aircraft industry, auto- 
mobile and boat-building body work, and 
other transport applications, laminates in 
the electrical field, and miscellaneous 
applications. 

This book gives a good introduction to 
those interested in applications of these 
materials, References given are sufficient 
for more detailed study of the subjects 
covered. 

C, L. Bascocx 
Glass Technology Section, 
General Research Division, 
Owens-Illinois Glass Company 


Peripheral Nerve Injuries. Medical Re- 
search Council Special Rept. Ser. No. 
282. H. J. Seddon, Ed. Her Majesty’s 
Stationery Office, London, 1954. xvi 4 
151 pp. Illus. £2 15s. 


The plans for this report were laid dur- 
ing World War II at the time of the ap- 
pointment of a Nerve Injuries Committee 
headed by George Riddock, who had 
been secretary of a similar committee 
during World War I, At his untimely 
death, the chairmanship of this com- 
mittee was taken over by H. J. Seddon. 
The plan in which this report was to be 
carried out, with regard to both the in- 
vestigative work and the manner in which 
cases were to be followed, was a tribute 
to the committee, It is emphasized that 
the work reviewed in this report is col- 
lected from only a few selected centers 
headed by members of the committee. 
The reliability of the work performed 
under each member of this committee is 
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unquestioned. The report is not an at- 
tempt to present a complete analysis of 
the diagnosis and treatment of injuries 
of the peripheral nerves but rather is a 
presentation of the advances made in 
the understanding of nerve injuries by 
British workers during the war years. 

The report, some 428 pages, is essen- 
tially a collection of papers by the various 
authors. Some of these are fairly didactic 
in their approach, reviewing the litera- 
ture in detail and presenting definite con- 
clusions; whereas others present a definite 
attempt to analyze the results of treat- 
ment in certain types of cases. Special 
mention should be given to the initial 
portion of the book by Seddon, in which 
he emphasizes again the way in which 
the results were collected. His own analy- 
sis of the frequency of anomalous nerve 
innervation, particularly to the muscles 
of the human hand, is an especially im- 
portant one. There are important sections 
on various types of nerve injuries and on 
the histopathology of nerve injury, cau- 
salgia, and detail presentations of electric 
diagnosis of peripheral nerve injury and 
electromyography. This factual presenta- 
tion does not leave out the importance 
of the human factor as related to morale. 
This is particularly evident in the section 
entitled “Factors influencing functional 
recovery’ by Ruth Bowden. A_ brief 
quotation from this section serves to em- 
phasize this. 

“Splints, active and passive exercises 
and physiotherapy play an important part 
in re-education by preventing or minimiz- 
ing the adverse effects of degeneration 
and by maintaining mobility of the part; 
but one of the most significant factors ap- 
pears to be the necessity for constant 
usage at work, in pastimes and sport. 

“Surgical intervention for repair of 
damaged nerves or reconstruction is but 
an incident in the treatment, for the ulti- 
mate success of all therapeutic measures 
lies, to a large extent, in the hands of the 
patient. Once this factor is appreciated, 
the willing cooperation of most of them 
was remarkable.” 

A particularly useful section of this 
book is by Robert Zachary, who gives a 
statistical, as well as a detailed, analysis 
of the results of nerve suture. Other de- 
tailed sections on nerve grafting and 
brachial plexus injuries are included and 
are of considerable value, both in the 
technical details and in the statistical 
analyses. Of great importance is the fac- 
tor brought out in the British survey that 
recovery in all peripheral nerves usually 
continues for approximately 3 years after 
repair and that in some cases this recov- 
ery may continue up to 5 years. The long 
term follow-up in a large nurhber of the 
cases is therefore important. 

This book is singularly free of errors 
and, in view of the fact that portions of 
it are presented by various well-known 





authors, it is singularly free of contro- 
versy or contradictions. It is printed on 
high-quality paper and is written in the 
usual excellent English style. 

The eventual publication of this mas- 
sive analysis of the teamwork of numer- 
ous British workers is a piece of work that 
will be of value to all neurologists and 
neurosurgeons and to all those interested 
in neuroanatomy and neurophysiology. It 
will be of particular value to anyone 
writing on any facet of peripheral nerve 
injury, for in this volume is contained 
useful information on almost all aspects 
of this subject. 

EseN ALEXANDER, JR. 
Section on Neurological Surgery, 
Bowman Gray School of Medicine 


New Books 


High Energy Nuclear Physics. Pro- 
ceedings of the fifth annual Rochester 
conference, 31 Jan.—2 Feb. 1955. Com- 
piled and edited by H. P. Noyes, E. M. 
Hafner, G. Yekutieli, and B. J. Raz. Univ. 
of Rochester, Rochester, Interscience, New 
York, 1955. 198 pp. $2.50. 

Physiologie der Zelle. Johannes Haas 
Borntraeger, Berlin, 1955. 474 pp. DM. 
48. 

Treatise on Invertebrate Paleontology. 
part E, Archaeocyatha and Porifera, Pre- 
pared under the guidance of the Joint 
Committee on Invertebrate Paleontology. 
Raymond C. Moore, Ed. Univ. of Kansas 
Press, Lawrence; Geological Soc. of 
America, New York 27, 1955. 122 pp. $3. 

Security for All and Free Enterprise. A 
summary of the social philosophy of Josef 
Popper-Lynkeus. Henry I. Wachtel, Ed 
Philosophical Library, New York, 1955. 
162 pp. $3. 

Problems of Consciousness. Transac- 
tions of the fifth conference. Harold A. 
Abramson, Ed. Josiah Macy, Jr. Founda- 
tion, New York, 1955. 180 pp. $3.50. 

The Natural History of Tsetse Flies. An 
account of the biology of the genus Glos- 
sina (Diptera). Memoir No. 10, London 
School of Hygiene and Tropical Medicine. 
Lewis, London, 1955. 816 pp. £4 4s. 

Basic Processes of Gaseous Electronics. 
Leonard B. Loeb. Univ. of California 
Press, Berkeley, 1955. 1012 pp. $13.50. 

A Laboratory Manual of General Chem- 
istry. Saverio Zuffanti, Arthur A. Vernon, 
and W. F. Luder. Saunders, Philadelphia 
London, 1955. 308 pp. $3.75. 

Adaptive Human Fertility. Paul S. 
Henshaw. Blakiston Div., McGraw-Hill, 
New York—London, 1955. 322 pp. $5.50 

Salamanders and Other Wonders. Still 
more adventures of a romantic naturalist. 
pp. $3.95. 

Standing Room Only. The Challenge of 
overpopulation. Karl Sax. Beacon Press, 
Boston, 1955. 206 pp. $3 

New Methods in Analytical Chemistry. 
Ronald Belcher and Cecil L. Wilson. Rein- 
hold, New York; Chapman & Hall, Lon- 
don, 1955. 287 pp. $5.50. 
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Cancer through the Ages: the Evolution 
of Hope. Francelia Butler. Virginia Press, 
Fairfax, 1955. 147 pp. Paper, $1. 

The Story of Medicine. Kenneth 
Walker. Oxford Univ. Press, New York, 
1955. 343 pp. $6. 

Vascular Plants of Illinois. George Ne- 
ville Jones and George Damon Fuller, et 
al. Univ. of Illinois Press, Urbana, 1955. 
593 pp. $10. 

Blood Supply and Anatomy of the 
Upper Abdominal Organs. With a de- 
scriptive atlas. Nicholas A. Michels. Lip- 
pincott, Philadelphia, 1955. 581 pp. $24. 

Some Beautiful Indian Trees. Ethelbert 
Blatter and Walter Samuel Millard. The 
Bombay Natural History Soc., Bombay, 
India, ed. 3, 1955. 165 pp. 30s. 

Practical Physics. Marsh W. White, 
Kenneth V. Manning, Robert L. Weber. 
McGraw-Hill, New York—London, ed. 2, 
1955. 484 pp. $5.50. 

College Chemistry. An _ introductory 
textbook of general chemistry. Linus Paul- 
ing. Freeman, San Francisco, ed. 2, 1955. 
685 pp. $6. 

Histologische Geschwulstdiagnostik. 
Systematische morphologie der menschli- 
chen geschwulste als grundlage fiir die 
klinische beurteilung. A. V. Albertini. 
Thieme, Stuttgart, 1955. 544 pp. $23.40. 

Report Writing. John Ball and Cecil B. 
Williams. Ronald, New York, 1955. 407 
pp. $4.75. 

The Physiology of Domestic Animals. 
H. H. Dukes. Comstock Div., Cornell 
Univ. Press, Ithaca, N.Y., ed. 7, 1955. 
1020 pp. $9.75. 

Experimental Design and Its Statistical 
Basis. D. J. Finney. Univ. of Chicago 
Press, Chicago, 1955. 169 pp. $4.50. 

Introduction to Parasitology. With spe- 
cial reference to the parasites of man. Asa 
C. Chandler. Wiley, New York; Chapman 
& Hall, London, ed. 9, 1955. 799 pp. 
$8.50 

Mesons and Fields. vol. II, Mesons. 
Hans A. Bethe and Frederic de Hoffmann. 
Row, Peterson, Evanston, Ill., 1955. 446 
pp. $8 

Corn and Corn Improvement. Agron- 
omy Monogr. vol. 5. George F. Sprague, 
Ed. Academic Press, New York, 1955. 699 
pp. $11.50. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication. 

FAO Fisheries Bulletin. vol. VII, No. 2. 
Contribution of oceanographic research to 
fisheries science. Food and Agr. Organiza- 
iton of the UN, Rome, 1955. 48 pp. 

Year Book of the International Council 
of Scientific Unions 1955. The Council, 
London, 1955. 69 pp. 5s. 

Morphometric Comparison of Yellowfin 
Tuna from Southeast Polynesia, Central 
America, and Hawaii. Milner B. Schaefer. 
Bull. vol. 1, No. 4. Inter-American Tropi- 
cal Tuna Commission, La Jolla, Calif., 
1955. 136 pp. ; 

Red Foxes and a Declining Prey Popu- 
lation. Monogr. Ser. No. 1. Thomas G. 
Scott and Willard D. Kiimstra. Southern 
Illinois Univ., Carbondale, 1955. 123 pp. 
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The Exterior Bird. Leon Kelso. The au- 
thor, Aurora, Colo. 51 pp. 

The Rural Hospital: Its Structure and 
Organization. Monogr. Ser. No. 21. R. 
F. Bridgman. World Health Organization, 
Geneva, 1955. 162 pp. $4. 

1954 Oil and Gas Developments in 
Ohio. Petroleum and Natural Gas. Ser. 
No. 7. Robert L. Alkire and Bernard A. 
Floto. Dept. of Natural Resources, Div. of 
Geological Survey, Columbus, Ohio, 1955. 
58 pp. 

Hearings before the Subcommittee on 
Authorizing Legislation of the Joint Com- 
mittee on Atomic Energy Congress of the 
United States 84th Congress First Session. 
The committee, Washington, 1955. 178 
pp. 

Bituminous Paving Mixtures. Funda- 
mentals for design. Highway Research Bd. 
Bull. 105. Natl. Acad. of Sciences—Natl. 
Research Council, Washington 25, 1955. 
46 pp. $0.75. 

The Spectrum of Capella. Publ. of the 
Dominion Astrophysical Observatory, vol. 
X, No. 1. K. O. Wright. 37 pp. $0.25. A 
Spectrographic Study of the § Cephei Star 
H.D. 19940 (BW Vulpeculae). No. 2, R. 
M. Petrie. 39 pp. $0.25. Tables of the 
Functions Mo(r), No(r), ¢o(r), %:(r), 
Useful in Equation of Transfer Problems. 
No. 4. Jean K. McDonald. 38 pp. Tables 
of the Planck Radiation Function B,(T). 
No. 5. Jean K. McDonald, 16 pp. Dept 
of Mines and Technical Surveys, Domin- 
ion Observatories, Canada, 1955. 

Soils of the Macquarie Region, New 
South Wales. Soil Publ. No. 4. Common- 
wealth Scientific and Industrial Research 
Organization, Melbourne, 1955. 72 pp. 

Proceedings of the 14th International 
Congress of Psychology. Montreal, June 
1954. North Holland, Amsterdam, 1955. 
256 pp. 

Strength in Shear of Reinforced Con- 
crete Beams. Bull. No. 428. Armas Laupa, 
Chester P. Siess and Nathan M. New- 
mark. 73 pp. $1. 

Observed and Computed Settlements 
of Structures in Chicago. Bull. No. 429 
Ralph B. Peck and Mehmet Ensar Uyanik. 
60 pp. $0.90. Stresses around Mine Open- 
ings in Some Simple Geologic Structures. 
Bull. No. 430. R. D. Caudle and G. B 
Clark. 41 pp. $0.65. The Axial Variation 
of the Magnetic Field in Solenoids of 
Finite Thickness. Circular No. 66. Dillon 
E. Mapother and James N. Snyder. 93 pp. 
$1. Univ. of Illinois Engineering Expt 
Sta., Urbana, 1955. 

Annotated Bibliography of Vitamin E, 
1952-1954. vol. III. Natl. Vitamin Foun- 
dation, New York, 1955. 182 pp. $3. 

Control of Some Tobacco Pests. Circu- 
lar 191. James B. Kring. Connecticut Agr. 
Expt. Sta., New Haven, 1955. 15 pp. 

Nuclear Science and Engineering Cor- 
poration. The Corporation, Pittsburgh 36, 
Pa., 1955. 24 pp. 

How to Collect Shells. A symposium 
American Malacological Unien, Mari- 
nette, Wis., 1955. 75 pp. $1. 

Operation Moon. R. Will Burnett. Sci- 
ence Research Associates, Chicago, 1955 
+8 pp. $0.50. 

L’ Institut Royal Météorologique de Bel- 
gique, 1954. L’ Institut, Brussels, 1955. 215 
pp. 


Transistor Applications. Raytheon 
Manufacturing Co., Newton, Mass., 1955. 
116 pp. $0.50. 

Fuero Indigena Venezolano. pt. I, 
Periodo de la Colonia 1552-1783. Joa- 
quin Gabaldon Marquez. 277 pp. pt. II, 
Periodo de la repiblica 1811-1954. P. 
Fray Cesareo de Armellada y Walter 
Dupouy. 396 pp. Ministerio de Justicia, 
Comisién Indigensia, Caracas, 1954. 

Research at Cornell. Annual report of 
the vice-president for research 1954—1955. 
Cornell Univ., Ithaca, N.Y., 1955. 48 pp. 

Carver Foundation Tuskegee Institute. 
Annual report 1953-1954. The Institute, 
Tuskegee, Ala., 1955. 16 pp. 

Report of the Conference on Defects in 
Crystalline Solids. Held at the H. H. Wills 
Physical Laboratory, University of Bris- 
tol, July 1954. 429 pp. 40s. Report of the 
Physical Society Conference on the Phys- 
ics of the Ionosphere. Held at the Cav- 
endish Laboratory, Cambridge, Sept. 
1954. 406 pp. 40s. Physical Soc., Lon- 
don, 1955. 

Tracer Tests of Trajectories Computed 
from Obscrved Winds. Rpt. No. 7. M. 
Neiburger. Air Pollution Foundation, Los 
Angeles, 1955. 59 pp. $3. 

Proceedings of the 8th Annual Confer- 
ence on the Administration of Research. 
New York Univ. College of Engineering, 
New York Univ. Press, New York, 1955 
108 pp. $4 

Science Teaching Ideas. pt. II. Abra- 
ham Raskin, Ed. Natl. Science Teachers 
Assoc., Washington, 1955. 47 pp. $1 

Physiopathologie du potassium. Paris, 
14-18 Juin 1954. Centre National de la 
Recherche Scientifique, Paris, 1954. 163 
pp. F. 2000 

State Accreditation of High Schools. 
Practices and standards of state agencies. 
Bull. No. 5. Grace S. Wright. U.S. Dept. 
of Health, Education, and Welfare, Wash- 
ington 25, 1955. 81 pp 

Current Projects and Publications. Rus- 
sian Research Center, Harvard Univ., 
Cambridge, Mass., 1955. 46 pp 

Current Statement of the Atomic En- 
ergy Commission on the Five-Year Reac- 
tor Development Program to the Subcom- 
mittee on Research and Development. 
Joint Atomic 
Washington, 1955. 13 pp. 

A List of Insect Pests of Forest Plants 
in India and the Adjacent Countries. In- 
dian Forest Bull. No. 171, Entomology 
M. L. Roonwal and G. D. Bhasin. Man- 
ager of Publ., Delhi, 1954. 93 pp. 7s 

Segundo Symposium sobre Algunos 
Problemas Matematicos Que Se Estan 
Estudiando en Latino América. Centro de 
Cooperacién Cientifica de la UNESCO 
para América Latina, Montevideo, Uru- 
guay, 1954. 328 pp 

Suggested Ways of Improving Instruc- 
tion in the Primary Pilot Training Pro- 
gram. John C. Townsend and Ralph E 
Flexman. Air Force Personnel and Train- 
ing Research Center, Lackland Air Force 
Base, San Antonio, Texas, 1955. 21 pp 

A Revision of the Chiggers of the Sub- 
genus Gahrliepia (Acarina: Trombicu- 
lidae). Smithsonian Misc. Coll., vol. 128, 
No. 6. Robert Traub and Mary Lou Mor- 
row. The Institution, Washington, 1955 
89 pp 
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Scientific Meetings 


Peaceful Uses of Atomic Energy 


The International Conference on the 
Peaceful Uses of Atomic Energy, an out- 
growth of President: Eisenhower's pro- 
posal to the United Nations on 8 Dec. 
1953 for a pooling of atomic knowledg: 
for peacetime use, will convene at the 
Palais des Nations in Geneva, Switzer- 
land, on 8 Aug. The conference was 
called in accordance with a United Na- 
tions resolution, which was adopted 
unanimously by the General Assembly 
on 4 Dec. 1954, that stated “. 
ternational technical conference of Gov- 


. an in- 


ernments should be held, under the aus- 
pices of the United Nations, to explore 
means of developing the peaceful uses 
of atomic energy through international 


study 


cooperation and, in particular, t 
the development of atomic power and 
to consider other technical areas—such 
as biology, medicine, radiation protec- 
tion, and fundamental science—in which 
international cooperation might most ef- 
fectively be accomplished.” The decision 
to hold the conference formed part of a 
resolution that was originally sponsored 
by the governments of Australia, Bel- 
gium, Canada, France, the Union of 
South Africa, the United Kingdom, and 
the United States. The first part of the 
resolution expressed the hope “. . . that 
the International Atomic Energy Agency 
will be established without delay 

All 60 member states of the United 
Nations, as well as 24 other states that 
are members of the specialized agencies, 
were invited to participate. In addition, 
the 10 specialized agencies themselves 
were invited. Sixty-six governments have 
accepted, of which 33 submitted papers 
Each participating state and agency has 
been allotted five delegates, who may be 
accompanied by as many advisers as they 
may need, 

The conference is to be scientific and 
nonpolitical in character; it will not pass 
resolutions or make recommendations. 
It is intended to provide a meeting place 
where scientists and other experts from 
all parts of the world may exchange in- 
formation, most of it more of an applied 
nature rather than of a theoretical na- 
ture. Approximately 440 papers of the 
some 1100 that were submitted to the 
U.N. will be presented. Papers for the 
conference were screened twice: each 


government's participating agency se- 


) 


lected papers written by its own nationals 
for submission to the U.N.; a U.N. com- 
mittee then made a final selection. All 
accepted papers, whether or not they are 
presented orally, will be printed in the 
conterence proc eedings. 

An exhibition will be held in conjunc- 
tion with the conference. The exhibits of 
all countries will be divided into two 


categories, a scientific or technical ex- 


hibit designed primarily for the dele- 
gates, and a popular or commercial ex 
hibit designed for the general public 
The technical exhibits will be shown in 
the Palais des Nations; the commercial 
exhibits, in the Palais des Exhibitions in 
downtown Geneva. The commercial ex- 
hibit was organized by a private firm in 
Geneva, the Organizing Committee for 
The First International Exhibition of the 
Peaceful Uses of Atomic Energ 

Sixty 3-hr sessions have been sched- 
uled. Most of the speaking time has been 
allotted to the United States (52 hn 
the United Kingdom and_ the 
Union 


Soviet 
approximately 19 hr each 
Canada, and France. All sessions will be 
open to the public and simultaneous 
translation of papers into the four offi- 
cial languages, English, French, Russian, 
and Spanish, will be made 

Plenary sessions are to be held on the 
first 3 days and on the last day. The 
opening sessions will be devoted to sur- 
vey papers concerned with sources of 
energy, world power requirements, 
sources of raw materials, power reactors, 
and uses of radioisotopes in_ biology, 
medicine, agriculture, industry, and gen- 
eral science. The closing session will re- 
view the highlights of the conference. 

\fter the opening plenary sessions, 
there will be three parallel technical ses- 
sions, meeting morning and afternoon, 
devoted to the technical aspects of 
atomic energy—for example, reactors, 
reactor physics, reactor chemistry and 
metallurgy, biology and medicine, and 
applications of radioisotopes. The dis 
cussions will cover all aspects of the use 
of atomic energy, from raw materials 
through the fabrication and processing 
of fuel elements to the disposal of waste. 
United Nations officials, in mapping the 
conference, have placed considerable 
emphasis on reports concerned with the 
economic cost of building nuclear power 
stations in some of the less industrially 
developed countries 





Evening lectures of a general char- 


acter will be given by scientists of world 
repute on such subjects as accelerators 
for nuclear particles, elementary parti- 
cles and mesons, nuclear forces, nucleat 
structure, the neutron, isotopic dating, 
uses of radioactive substances in biology 
and medicine, free radicals, and new 
elements. 

The participating agency for the 
United States is the Atomic 
Commission. Delegates are Harry S 


Energy 


Traynor, executive director; George L 
Weil, technical director; J. R. McKnight, 
information Morse Salisbury, 
deputy information officer; and Laura 


offic cr; 


Fermi, historian. In response to its invi 
tation for the submission of papers, the 
AEC received slightly more than 1000, 
of which 524 were submitted to the U.N 
after screening and consolidation by 12 
review groups; approximately 180 of the 
524 are scheduled for oral presentation 

The United States technical exhibit 
has been designed to supplement th 
technical papers. It includes an operat 
ing swimming-pool research reactor 
Educational institutions, research organi 
zations, and more than 50 industrial and 
commercial firms have contributed pieces 
of equipment, models, or components 
for the technical exhibit. Uranium prox 
essing, reactor models, reactor compon 
ents and controls, instrumentation, radio 
isotopes, and basic research will be 
shown. Moreover, a 24%- to 3-hr film 
program will illustrate nuclear reactors 
for research, construction of a reactor, 
development of homogenous reactors, 
sodium-graphite reactors, safety experi 
ments on a boiling-water reactor, and 
radioisotopes. In addition, the exhibit 
will include a technical library composed 
of an AEC depository, a book collection, 
and a periodical collection. 

Che U.S. Information Agency's educa 
tional exhibit that has been presented in 
Berlin, Munich, Frankfort, and Vienna 
will be on display in the Palais des Ex- 
hibitions, where the commercial exhibit 
will also be held. Contributions to the 
commercial exhibit, which emphasizes 
instruments and products that are avail- 


able for sale, came from 22 industrial 


and commercial organizations. 


70 


British scientists will present about 
papers at the conference. The British 
displays at the technical exhibition will 
emphasize research and power reactors 
They will include a 19- by 15- by 5Y2-ft 
model of the Harwell heavy-water ex- 
perimental reactor and a detailed model 
of the Calder Hall atomic power station 
Displays at the commercial exhibition 
will be devoted to a general survey of the 
peacetime applications of atomic energy 
in Great Britain. The United Kingdom's 
delegates are John Cockcroft, Christo- 
pher Hinton, J. F. Loutit, George Thom- 
son, and Willis Jackson. 
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Thirteen papers will be read by mem- 
bers of the Canadian group. Canada’s 
technical exhibit will include reactor 
models; a collection of radioactive min- 
erals; instruments of many types; two 
cobalt-60 beam therapy units; and data 
sheets, blueprints, and diagrams of vari- 
ous reactors and reactor components. 

Arrangements for the conference were 
handled by the Secretary-General of the 
United Nations, Dag 
and an advisory committee composed of 
J. Costa Ribeiro Brazil > W. B. Lewis 

Canada Bertrand 

France), Homi J. Bhabha 
V. Skobeltzin U.S.S.R. 


Hammarskjold, 


Goldschmidt 
India), D. 
John Cock- 


croft (United Kingdom), and I. I. Rabi 
U.S.A Conference officers are Homi 


J. Bhabha, chairman of the Atomic En- 
ergy Commission of 
Walter G 


department of chemical engineering at 


India, president; 
Whitman, chairman of the 


Massachusetts Institute of Technology, 
secretary-general; and Viktor S. Vavilov, 
Institute of Physics of the Academy of 
Sciences of the U.S.S.R., deputy secre 


tarv-general 


Meeting Notes 


® The University of Wisconsin Medical 
School has announced the program for 
the Symposium on Metaboli Aspe cts ot 
Transport across Cell Membranes that 
is to take place 29-31 Aug. in Madison 
under the sponsorship of the Wisconsin 
Alumni Research Foundation and t x« 
National 
pants include E. F. 


Foundation. Pariici- 


Adolph 


science 


University 


of Rochester), D. C. Darrow ( Univer- 
sity of Kansas), Hans Ussing ( Univer- 
sity of Copenhagen), M. B. Visscher 


University of Minnesota), E. J. Con- 
way (University College, Dublin), Silvio 
Weidmann (University of Bern \.M 


Shanes (NIH), W. O. Fenn ( University 
of Rochester), W. S. Wilde 
University), R. W. Gerard, 
of Illinois Frank Brink 

Foundation), G. H. Mudge 


Tulane 
University 
Rox kefeller 


Columbia 


University), R. W. Berliner (NIH), R 
F. Pitts (Cornell University), R. E 
Davies Oxford University), F. 1 


Shideman (University of Wisconsin 

Karl Beyer Sharpe and Dohme), A 
Farah (University of Syracuse), H. W. 
Davenport (University of Utah), W. S 
Rehm ( University of Louisville), Adrian 
Hogben (NIH), J. R. Elkinton (Univer- 
David H. P 


University of Michigan 


sity of Pennsylvania 


Strecten 
®“Electronics and automatic produc- 
tion” will be the theme of a symposium 
at San Sheraton-Palace 
Hotel 22-23 Aug., preceding the annual 


Francisco's 


Western Electronic Show and Conven- 
tion. Jointly sponsored by Stanford Re- 
search Institute and the National In- 
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dustrial Conference Board, Inc., New 
York, the meeting will include discus 
sions of technical developments, social 
and economic implications, and the out- 
look for automation in the national 
tec hnology. 

Luncheon speaker on the opening day 
will be Charles S. Thomas, Secretary of 
the Navy, speaking on “Automatic pr 


duction and national defense.” Some 
papers will be presented 
William D. McGuigan (S.R.I iS 


general chairman for the symposium, 
which is being held “to supplement the 
numerous strictly technical meetings 
held recently by giving attention to the 
basic concepts of automation, its char 
acteristics, and to the broad view of how 
automation affects business and society 
Among those scheduled to speak are 


L. M. K 


fornia, Los 


Boelter (University of Cal 
Angeles), who will review 
the growth of automation, and Dean A 
Wooldridge (Ramo-Wooldridge Corp 
who will discuss “The outlook for auto- 
mation.” These speakers will attempt t 


define what is meant by “automatior 


and to answer the questions: What 
it? How did it arise? Where do we stand 
now? Where is it heading?—and other 


related questions 

Opportunities and problems in vat 
ous industries will be dealt with in ar 
other session. Case histories of the use 
of automatic production in selected ir 
dustries will be discussed, and techniques 
and methods that may be transferabl 


from industry to industry will be stressed 


8 The 


cal and 


International Union of Theoret 
Applied Mechanics has al 
nounced a provisional program for the 
Colloquium on Deformation and Flow 
of Solids that is to take place in Madrid, 
Spain, 26-30 Sept 
Cottrell 
in crystals”; P. G 


Participants include 
“Dislocatior 
Hodge US 
\. Seeger 
mathematische 
Krystal! 


France 


Great Britain 


‘Theory of ideal plasticity”; 
“Neuere 


Ergebnisse zur 


Germany 

Erfolge und 
plastizitat”; Tessier du Cros 
“Rdle des dislocations dans les déforma 
tions plastiques des métaux polycrystal 
France), “Le 


lines”; Charles Crussard 


mécanisme de métaux 


Frank 


location in 


rupture des 
Great Britain), “Genesis of dis 
from the 

“Influ 
intergranulaires  sut 


métaux”; E. H. Lee 
U.S.), “Wave propagation in anelastic 


crystals grown 


melt”; Bernard Jaoul (France 


ence des joints 


Vé&« rouissage des 


Germany), “Ver 
setzungen und Gitterstruktur”; J. R. Low 
U.S.), “Dislocations” (exact title un 
known): N. F. Mott (Great Britain 

“Dislocation models for plastic flow and 
Velasco de Pandk 


Spain), “A new theory of plasticity 


materials”; Leibfried 


work-hardening”’ 


“Ergebnisse und 
Plasti 


Stiissi (Switzerland 


Deutunge einiger Versuche zum 


zitatstheorie ’; H. Kauderer 
lreloar 


Germany 

sritain); F. Schultz- 
. “Das Widerstands- 
gesetz rheologischer Fliissigkeiten”; M 
A. Biot (U.S “Variational and La 
Grangian methods in visco-elasticity 

Henri Le Boiteux 


Great 


Grunow (Germany 


France), “Viscosité 

et déformation irréversible”: F. K. G 

Odgqvist (Sweden), “Engineering theor 

ies of metallic creep”; M. Reiner (Is 

rael); H Arveste S.); M. Plesset 
SS 


I 
U.S.); E. Volterra (1 


® The section of biophysics and biophys 


cal research of the Mayo Clinic, Roch- 
ester, Minn., invites participation in 
Symposium on the Biologic Effects of 


Microwaves that is to take place at the 
Mayo Foundation House, 23-24 Sept 
Since microwave diathermy is a get 
erally accepted method for therapy and 
since the helds gener 


ated by radar equipment are becoming 


ciectromagnet« 
more and more intense, it is important 
to consider nore seriously the phys 
ologic and pathologic effects of micr« 
waves. With this in mind, Fred G. Hirscl 
Sandia Corp... Sandia Base, Albuquer 


que, N M sugY¢ sted that a sym pe siur 


mn. the pl vsiologic and pathologic effects 
of microwaves be held at the May 
Clinic, where microwave diathermy was 
ntroduced to the medical professio: 
The value f such a syn posiur a 
pends on an assembly of scientists wh 


an contribute collectively to 


all pi ases 
of the field of microwaves. It is hoped 
that physicists, radar experts, electron 
engineers, biophysicists, doctors of med 
cine, members of the armed forces, and 
representatives from industrial org: 
tions will attend the conference 

® An international Conference on Sola 
Energy—the Scientific Basis will take 
place at the University of Arizona, 7 
son, 31 Oct.—1 Nov. as a prelude to th 
World Applied Solar 
Energy to be held in Phoenix, Ariz., 
Nov. Both meetings will be jointly spor 
sored by the Association for Applied 
Solar Energy, Stanford Research Inst 


tute, and the University of Arizona 


Symposium on 


Scientists from many countries are ex 
pected to attend the Tucson conference 
to exchange ideas on fundamental pr 
ciples involved in the application of solar 
energy. They will then move on to PI 
nix to discuss the technologic aspects 
of the practical utilization of solar energy 
with world-wide representatives of 
dustry, agriculture, finance, and ed 
tion 


One of the 


meeting at the l niversity of Arizona w 


major objectives of the 


be to assist Investigators in charting the 


The confer 


ence will permit free discussion of th 


direction of future research 


scientific bases on which the utilizatior 


ot Following 


solar energy is founded 





general session, three sections will con- 


vene to consider thermal, photochemi- 
cal, and electric processes for convert- 
ing the sun’s energy to man’s use. 

Richard N. Thomas ( Harvard College 
Observatory) will open the general ses- 
sion in Tucson with a discussion of the 
“Features of solar energy as imposed by 
the physics of the sun”; Sigmund Fritz 

U.S. Weather Bureau) will describe 
the geographic distribution of solar en- 
ergy, with special reference to systematic 
programs of observation; and Farrington 
Daniels (University of Wisconsin) will 
review the principles and problems of 
research in the utilization of solar energy. 

Three special sessions will be held 
concurrently on the afternoon of 31 Oct. 
and the morning of 1 Nov. Everett D. 
Howe (University of California, Berke- 
ley) will serve as chairman of the section 
on thermal processes. 

Cochairman of the section on photo- 
chemical processes will be C. S. French 
and H. W. Milner (Stanford, Calif., 
laboratory, Carnegie Institution of Wash- 
ington). In a discussion of large-scale 
algae culture, Milner will lead a session 
on relevant aspects of algal physiology, 
and French will chairman a session on 
practical considerations of algae culture. 

A session on photochemistry of the 
higher plants and nonbiological systems 
is also scheduled; the chairman will be 
announced later. A third section of the 
university conference will deal with elec- 
tric processes, under the chairmanship 
of G. L. Pearson (Bell Telephone Labo- 
ratories, Murray Hill, N.J.). 

Foreign include Felix 
Trombe (Laboratoire de l’Energie Sol- 
R. N. Morse (Common- 
wealth Scientific and Industrial Research 
Organization, Australia); Hiroshi Ta- 
miya (Tokugawa Institute for Biological 
Research, Tokyo); Harold Heywood 

University of London); and Austin 
Whillier ‘(South African Council for 
Scientific and Industrial Research). 

The university meeting will conclude 
with luncheon on 1 Nov. Conference 


participants 


aire, Paris); 


members will go to Phoenix by chartered 
bus that afternoon for the 3-day program 
of the world symposium. 


Society Elections 


Scientific 
Workers: pres. and representative to the 
AAAS council, Harry Grundfest, Co- 
lumbia University; sec., Robert J. Rut- 
man, University of Pennsylvania; treas., 
Leland Taylor, University of West Vir- 
ginia. The vice presidents are Hans 
Blumenfeld, Toronto, Canada; Kirtley 
Mather, Harvard University; Melba 
Phillips, New York; Theodor Rosebury, 
Washington University (St. Louis); and 
Bernard Schaar, Chicago, III. 


®American Association of 
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™Society for Industrial Microbiology: 
pres., H. B. Woodruff, Merck and Co., 
Inc., Rahway, N.J.; v. pres., Glenn A. 
Greathouse, Orlando Research, Inc., 
Orlando, Fla.; sec.-treas. and representa- 
tive to the AAAS council, C. L. Porter, 
Purdue University, Lafayette, Ind. 


®Societate del Spectroscopistas Molec- 
ular: pres., Jerome M. Dowling, 2505 
Haymond St., River Grove, IIL; v. pres., 
Joseph G. Barredo, University of Chi- 
cago; sec.-treas. Ann Palm, 5840 S. 
Cornell Ave., Chicago, III. 


®American Society of Mammalogists: 
pres., William B. Davis, Texas A. & M. 
George C., Rinker, Uni- 
versity of Michigan; rec. sec., Randolph 
L. Peterson, Royal Ontario Museum of 
Zoology, Toronto; treas., Caroline A, 
Heppenstall, Carnegie Museum, Pitts- 
burgh, Pa. The vice presidents are Robert 
T. Orr, California Academy of Sciences, 
Golden Gate Park, San Francisco, and 
Stephen D. Durrant, University of Utah. 


College; cor. sec., 


@® AAAS, Lancaster Branch: chairman 
James M. Darlington, Franklin and 
Marshall College; v. chairman, Robert 
L. Moore, Raybestos-Manhattan, Inc., 
Manheim, Pa.; sec., John L. Byerly, Lan- 
caster Country Day School; treas., Mi- 
chael A. Lewis, Fravklin and Marshall 


College. 


Forthcoming Events 
September 


5-9. American Inst. of Biological Sci- 
ences, Michigan State Univ., East Lans- 
ing, Mich. (H. T. Cox, AIBS, 2000 P St., 
NW, Washington 6.) 

The following 24 societies will hold 
their meetings along with the AIBS dur- 
ing the same week at East Lansing, Mich. 

American Bryological Soc. (L. J. Gier, 
Dept. of Biology, Wm. Jewell College, 
Liberty, Mo.) 

American Fern Soc. (M. E. Faust, 501 
University Pl., Syracuse 10, N.Y.) 

American Microscopical Soc. (C. J. D. 
Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman. ) 

American Soc. for Horticultural Sci- 
ence. (F. S. Howlett, Ohio Agr. Exptl. 
Sta., Wooster. ) 

American Soc. of Human Genetics. (D. 
C. Rife, Ohio State Univ., Columbus. ) 

American Soc. of Limnology and 
Oceanography. (B. H. Ketchum, Woods 
Hole Oceanographic Inst., Woods Hole, 
Mass. ) 

American Soc. of Naturalists. (W. P. 
Spencer, Dept. of Genetics, Univ. of 
Texas, Austin 12.) 

American Soc. of Plant Physiologists. 
(J. F. Stanfield, Dept. of Botany, Miami 
Univ., Oxford, Ohio.) 

American Soc. of Plant Taxonomists. 
(R. C. Rollins, Gray Herbarium, Harvard 
Univ., Cambridge 38, Mass.) 





American Soc. of Zoologists. (R. C. 
Kempton, Dept. of Zoology, Vassar Col- 
lege, Poughkeepsie, N.Y.) 

Beta Beta Beta. (B. R. Weimer, Beth- 
any College, Bethany, W.Va.) 

Biometric Soc. (C. I. Bliss, Box 1106, 
New Haven 4, Conn.) 

Botanical Soc. of America. (H. C. Bold, 
Dept. of Biology, Vanderbilt Univ., Nash- 
ville, Tenn.) 

Ecological Soc. of Ameria. (J. F. Reed, 
Dept. of Botany, Univ. of Wyoming, 
Laramie. ) 

Genetics Soc. of America. (C. P. Oliver, 
Dept. of Zoology, Univ. of Texas, Austin.) 

Mycological Soc. of America. (E. S. 
Beneke, Botany and Plant Pathology 
Dept., Michigan State Univ., East Lan- 
sing. ) 

National Assoc. of Biology Teachers. 
(P. V. Webster, Bryan City Schools, 
Bryan, Ohio. ) 

Nature Conservancy. (G. B. Fell, 4200 
22 St., NE, Washington 18.) 

Phycological Soc. (P. C. Silva, Dept. 
of Botany, Univ. of Illinois, Urbana. ) 

Potato Assoc. of America. (R. W. 
Hougas, Dept. of Genetics, Univ. of Wis- 
consin, Madison 6.) 

Soc. for Industrial Microbiology. (C. L. 
Porter, Dept. of Biological Sciences, Pur- 
due Univ., West Lafayette, Ind.) 

Soc. of Protozoologists. (N. D. Levine, 
College of Veterinary Medicine, Univ. of 
Illinois, Urbana. ) 

Soc. for the Study of Evolution. (H. 
Lewis, Dept. of Botany, Univ. of Cali- 
fornia, Los Angeles 24.) 

Soc. of Systematic Zoologists, (R. E 
Blackwelder, 3728 Second St. South, Ar- 
lington 4, Va.) 

5-9. Econometric Soc., Ann Arbor, 
Mich. (R. Ruggles, Box 1264, Yale Sta- 
tion, New Haven, Conn.) 

5-10. World Cong. of Anaesthesiolo- 
gists, Scheveningen, Netherlands. (W. A. 
Fentener van Vlissingen, WCA, Bilthoven, 
Netherlands. ) 

6-11. American Physiological Soc., Bos- 
ton, Mass. (M. O. Lee, APS, 9650 Wis- 
consin Ave., Washington 14.) 

6-16. Chicago Inst. for Hospital Ad- 
ministrators, 23rd, Chicago, Ill. (Ameri- 
can College of Hospital Administrators, 
620 N. Michigan Ave., Chicago 11.) 

7-9. American Political Science Assoc., 
Boulder, Colo. (E. M. Kirkpatrick, 1785 
Massachusetts Ave., NW, Washington 6.) 

7-9. American Soc. of Photogrammetry, 
Los Angeles, Calif. (C. E. Palmer, 1000 
11 St., NW, Washington 1.) 

7-9. International Symposium on Arte- 
riosclerosis, Minneapolis, Minn. (Ameri- 
can Heart Assoc., 44 E. 23 St., New York 
10.) 

9-10. Soc. of General Physiologists, 
Woods Hole, Mass. (J. B. Buck, NIH, 
Bethesda 14, Md.) 

9-10. Symposium on Electrolumines- 
cence and Photoconduction in Inorganic 
Phosphors, Brooklyn, N.Y. (J. J. Dropkin, 
Polytechnic Inst. of Brooklyn, Brooklyn 
1.) 

9-12. Sigma Delta Epsilon, Minneapo- 
lis, Minn. (Mary Gojdics, Barat College, 
Lake Forest, Ill. ) 


(Continued on page 256) 
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Complete with heavy duty equatorial 
mounting and tripod. Tripod has cast 
aluminum head and rugged wooden legs 
for stability. (Folds for storage.) Equz- 
torial mount has 1” diameter shafts 
with Boston Bronze Bearings. 5 Ib 
counterweight for perfect balance. Locks 
on both declination and polar axis 
Black crir ish on mount. Telescope 
tube made from ic impregnated fibre 
White on outside. Rack and pinion focusing eye 





7X Achromatic 


piece mount finder with crossline reticle. 6° 
Pyrex Parabolic mirror—48” F.L. (f/8) .. . aluminized and 
overcoated—guaranteed to give theoretical limit or resolution 
Mirror mount machined cast aluminum. Kellner Eyepiece gives 
you 40X and a Goto combination eyepiece gives 60X and 
120X. A Barlow lens is included which will enable you to get 
150X and 300X. Shipping weight 75 It 

Gtockh Ge. GRGRO 2. ccccesccnsece $195.00 f.0.b. 
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ENSATIONAL OPTICAL BARGAIN 


ESCOPE 


Check, Measure, 
Inspect with the 


Edscorp 
POCKET 
COMPARATOR 


Linear Dimension 


Angles, Radii, Diameters $ 
Stock No. 30,061-W 


pstpd 






|} Size 
1¥2"'x2" Approx. 
complete with 
leather cose 


Instont direct measurement of small parts, mechanisms, irregular items, soft 
rubber, stains, deposits, textiles! Linear dimensions in decimo!l inches ond 
millimeters. Holes to .005"’ diameter! 6-power magnification. Triplet lens for 


wide, flat field, accurate 
onodized metal. Focus adjustment. 
Stock No. 30,061-W 


to edge. Clear plastic base admits light. Cell 
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J This Reticle aids i analysis of sand—making it easier to 
0 an nprove f ance ir . 
: <a: tam Ne ey ount, compare and classify sand according to industry-adopted 
ce ea s th = nes standards. The reticle is etched glass 
ee Ende an eae Ps! Stock No. 30,174-W Geological Reticle only $12.00 Patpd. 
get professional performance. Look at a 
all these fine features: Real rack and GEOLOGICAL SAND MEASURING MAGNIFIER 
wer Heer — = Se ee a 6 power—complete with reticle, leather carrying case 
adjustment, tube commodates sta 
ard 1%” eyepleces and accessory Stock No. 30,173-W $24.50 Pstpd 
equipment, lightweight aluminum body 
casting, focusing tube and rack of MEASURING MAGNIFIER 
chrome plated brass, body finished in 
black wrinkle paint. No, 50,077-W is For Checking 
for reflecting telescopes, has focus Inspecting, Measuring 
pray tcl ae pn Rog hy bn 6 power magnification. Size 2“ x 1°. Extremely 
taching through small holes in “base. accurate right out to edge of field. Reticle pat- 
Nos. 50,103-W and 50,108-W are tern etched on glass for permanence. Pos! 
for refractors and have focus travel tively 1 a cheap film reticle. Linear dimer 
of over 4”. Will fit our 2%” 1D. and For Ref sions in decimal inches from 0 to %” in 
For Reflectors our 3%” LD. aluminum tubes or Retractors steps of .005*. mm scale from 0 to 10mm in 
Stock No. 50,077-W (less diagonal holder) $9.95 postpaid mag ge - eae ng py from ~— 
0 7 rr .005” 
Stock No. 60,035-W (diagonal holder only) 1.00 postpaid | 5 Secret = 
= . nstrument comes in protective, genuine leather 
Stock No. 50,103-W (for 2%” 1.D. tubing) 12.95 postpaid | nace 
5 . ™%" ; 5 
Stock Wo, 50,108-W (for 3%” 1.0. tubing) 13.95 postpaid | stock +30,169W- complete (no extras to buy) $12.50 Pstpd. 
INFRA-RED FILTER — Take Pictures at Night—in Movies, ete 
Reflecting Reflecting | Fasten it over your flash reflector as an infra-red light source. For use OPTICAL COLLIMATOR 
Telescope Telescope with infra-red camera attachments, telescopes, etc. Light from your Consists of a large cemented achromat, 5° in 
light source is filtered so that only infra-red light hits subjects. ! ad diameter, with a focal length of appreximately 
LOOK diam. %&” thick Stock No. 60,033-W .. $2.00 ea. Pstpd. 25”, a pin point reticle lighted by a 6—8 volt 
Get booklet—Infra-Red Light and Its Uses. Steck No. 9040-W . 75¢ bulb (to represent a star), a first-surface mirror 
AT to reflect the light from the reticle. Overall length 
14%"; width of cradle 7%*. Slightly used, but 
THESE in 4 J . ANET guaranteed in good working order. Shpg. wt 
\ \F\ 15 Ibs. Stock Ne. 80,025-W 
BUYS! #\\® Latest model! Projects nearly 400 stars, more $95.00 f.0.b. Barrington, WH. 
than 70 constellations in their correct rela - 
ASTRONOMICAL TELESCOPES tionships. Use it in any darkened room of U. S. GOV T COLLIMATOR 
c pletely A bled the house, project it on the ceiling. No bat- ’ MADE BY ANSCO 
3” REFRACTOR TELESCOPE—40X, 90X and 190X! Com teries, works on ordinary household current Gov't Cost (est.) $200.00 
plete with equatorial mount, tripod and prism finder! Erects | TWO simple adjustments that show you the 
image at all powers. Built in filters sky as it appears from any point in your 
Stock No. 85,019-W ..........005. $195.00 F.6.8, | hemisphere for any month of the year! 
. Rheostat control for brightness. About 14” 
high on a 7” bas Projection sph a 
4%” ‘PALOMAR JR.'—-REFLECTING ASTRONOMICAL | Gitnocr ‘Weight 3 Ibs. S2-page book An- 
—— ie « : 77 gh nnd eraL. Combination eyepiece | cjuded free of extra cost. Contains valuable 
eS OFk Om on. SETS information about the stars, provides easy 
Stock Wo. 85,006-W ............4.. $74.50 F.0.B. identification of the constellations. Also in 
cluded FREE—Illuminated pointer which/ 
COMPLETE—UNASSEMBLED plugs into Planetarium Used to provide a somes of tafaiiive Iekt on 
3” REFLECTOR ASTRONOMICAL TELESCOPE—complete | Stock No. 70,040-W $14.95 Postpaid | nich to focus an instrument at infinity. Useful 
with mount and tripod. 60X. Higher power eyepiece available ' i . eT) in desig rt f a l 
yo f mbination! designing or testing, for setting diopter scale 
SOR De, GO ow cicccsccvcscces $29.50 F.0.B. New “2 k < or for many optical tests. Very sturdy brass 
‘ocket-Size construction. 2” achromatic lens, F. I. 15%” 
OPTICAL KITS 50 POWER MICROSCOPE Main tube ©. D. 2°, length 17%". Dia. of 
heavy brass machined mounting rings 244°. Metal 
3” MIRROR TELESCOPE KIT—This kit makes up into a and aioe ath a A 
fine little astronomical telescopé, easy to make, easy to use! 10 POWER TELESCOPE sachaded y A ey dark field. Carrying case 
We supply the mirror, focal length 30”, ground and polished . e 
to %4 wavelength, aluminized and, overcoated with silicon ONLY Stock Wo, 70,050-W - $35.00 postpaid 
monoxide. Eyelenses for 1” focal length eyepiece. Diagonal $4.50 
No metal parts ppd WRITE FREE CATALOG W 
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- _— prasy aie ~“ MIRROR KIT combined in one amazing, precision tenses, orem, wor 
same fine mirror as us instrument. Imported! No larger § Surplus optical in- 
~ pond _, — Polished Stock No. $1625 than a fountain pen. Telescope is § struments, parts - 0g 
and aluminizec enses for eyepleces 50,074-W Pstpd. 10 Power. Microscope magnifies 50 accessories. tete- 
and diagonal. No metal parts. Times. Sharp focus at any range scopes, microscopes, 
: Handy for sports, looking at small binoculars. Hond 
ee Pa objects, just plain snooping Spectroscopes, reti- 
6” “GRIND-YOUR-OWN” ASTRONOMICAL TELESCOPE KIT Order’ cles, mirrors, Ronchi 
—Build instrument worth up to $500.00. Grind your own der Stock 3$30,059-W $4.50 rulings, dozens of 
mirror. Contains: mirror blank, eyepiece lenses, diagonal, ppd. other hard-to-get 
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Satisfaction Guaranteed! America’s No. 1 
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with biology. 
848 pages 


KINSHIPS OF ANIMALS AND MAN 


A Textbook of Animal Biology 


By ANN HAVEN MORGAN, Professor of Zoology, 
Mount Holyoke College 


A new end stimulating text written in simple, direct language, 
with liberal use of examples and illustrations the student will 
understand and appreciate. It explains why animals are what 
they are, how they behave, and what their phylogenetic rela- 
tionships to other organisms are. 


Emphasis is placed on ecology throughout the text. Animals 
are studied as social beings associated with their environments, 
and as individuals each of which contains a complex internal 
+ ig : environment affected by the external one. The important role 
~ of cooperation among living organisms, with its great impli- 
| eations, is stressed and nature’s use of common abundant sub- 
stances in vital functions is repeatedly illustrated. Together, 
with well selected examples, it correlates chemistry and physics 
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PAUL B. WEISZ 
BIOLOGY 
679 pages, $6.50 


LABORATORY MANUAL IN 
BIOLOGY 
198 pages, $2.75 


EDMUND D. SINNOTT 

KATHERINE S. WILSON 

BOTANY: Principles and Problems 
Fifth Edition. 538 pages, $6.75 


CHARLES K. WEICHERT 
ANATOMY OF THE CHORDATES 
851 pages, $8.00 


ELEMENTS OF CHORDATE 
ANATOMY 

451 pages, $5.50 
REPRESENTATIVE CHORDATES 
A Manual of Comparative Anatomy 

202 pages, $3.50 


MCGRAW-HILL BOOK COMPANY, INCo 
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10. International Conf. of Medical and 
Reference Librarians, Brussels, Belgium. 
(Miss C. de Looze, Oeuvre Nationale 
Belze de Defense contre la Tuberculose, 
56, rue de la Concorde, Bruxelles. ) 

10-11. Soc. for Social Responsibility in 
Science, annual, Swarthmore, Pa. (J. 
Engelberg, 4715 Baltimore Ave., Phila- 
delphia 43, Pa.) 

10-15. International Cong. on Cosmic 
Radiation, Mexico, D.F., Mexico. (H. A. 
Barton, IUPAP, 57 E. 55 St., New York 
99.) 

11-16. American Chemical Soc., Min- 
neapolis, Minn. (A. H. Emery, 1155 16 
St., NW, Washington 6.) 

11-16. Laurentian Hormone Conf. 
AAAS, annual, Estes Park, Colo. (Com- 
mittee on Arrangements, 222 Maple Ave., 
Shrewsbury, Mass. ) 

11-18. International Cong. of Crimi- 
nology, London, Eng. (State Univ. of New 
York, College of Medicine at New York 
City, 469 Clarkson Ave., Brooklyn 3.) 

11-18. International Cong. of Librar- 
ianship and Documentation, Brussels, Bel- 
gium. (M. A. Baby, 8, rue de Haguenau, 
Strasbourg, France. ) 

12-13. Meteoritical Soc., 18th, Albu- 
querque, N.M. (J. A. Russell, Dept. of 
Astronomy, Univ. of Southern California, 
Los Angeles 7.) 

12-13. Pi Gamma Mu National Con- 
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vention, Allerton Park, Ill. (E. B. Urqu- 
hart, 1719 Ames St., Winfield, Kan 

12-14. Soil Conservation Soc. of 
America, Green Lake, Wis. (H. W. Prit- 
chard, Paramount Bldg., Des Moines, Ia. 

12-15. International College of Sur- 
geons, 20th annual, Philadelphia, Pa. (K. 
A. Meyer, 1516 Lake Shore Dr., Chicago 
10, Ill. 

12-16. Illuminating Engineering Soc., 
annual, Cleveland, Ohio. (A. D. Hinckley, 
1860 Broadway, New York 23. 

12-16. Instrument Soc. of America, 
10th annual, Los Angeles, Calif. (Fred 
Tabery, 3443 S. Hill St., Los Angeles. 

13-15. American Meteorological Soc., 
Asbury Park, N.J. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass 

14-16. American Assoc. of Clinical 
Chemists, 7th annual, Minneapolis, Minn 
(M. M. Friedman, Lebanon Hospital, 
New York 57. 

14-16. Assoc. for Computing Machin- 
ery, annual, Philadelphia, Pa. (J. P. Nash, 
Digital Computer Lab., Univ. of Illinois, 
Urbana. 

15-16. Corrosion Symposium, Mont- 
real, Canada. (Chemical Inst. of Canada, 
18 Rideau St., Ottawa 2.) 

15-17. International Soc. for the Study 
of Biological Rhythm, 5th conf., Stock- 
holm, Sweden. (T. Petrén, Karolinska In- 
stitutet, Stockholm 60.) 


16-17. American Psychiatric Assoc. 
Midwest Regional Research Conf., Gales- 


NEW YORK 36. N. Y. 


COPIES ON 
APPROVAL 


burg, Ill. (L. H. Rudy, Galesburg State 
Research Hospital, Galesburg. ) 

16-17. Calorimetry Conf., 10th annual, 
Minneapolis, Minn. (E. F. Westrum, Jr 
Dept. of Chemistry, Univ. of Michigan, 
Ann Arbor. 

17-21. American College of Hospital 
Administrators, 2lst annual, Atlantic 
City, N.J. (D. Conley, ACHA, 620 N 
Michigan Ave., Chicago 11, II. 

19-23. Fédération Internationale Phar- 
maceutique, 16th general assembly, Lon- 
don, Eng. (D. F. Lewis, Secy., Organizing 
Committee, FIP, 17 Bloomsbury Sq 
London W.C.1.) 

20-23. American Roentgen Ray Soc., 
Chicago, Ill. (B. R. Young, Germantown 
Hospital, Philadelphia 44, Pa.) 

20-26. World Medical Assoc., 2nd con- 
gress, Vienna, Austria. (L. H. Bauer, 345 
E. 46 St., New York 17.) 

22-23. Symposium on the Less Com- 
mon Metals, London, Eng. (W. J. Felton, 
Institution of Mining and Metallurgy, 
Salisbury House, London, E.C.2. 

23-24. Symposium on the Biologic 
Effects of Microwaves, Rochester, Minn. 
(J. F. Herrick, Section of Biophysics, 
Mayo Clinic, Rochester. 

25-28. American Inst. of Chemical 
Engineers, Lake Placid, N.Y. (F. J. Van 
Antwerpen, AICE, 25 W. 45 St., New 
York. ) 


(See issue of 15 July for more 
comprehensive listings) 
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/ S| 
ae po, NUTRITION 
Flawless Operation, Safety Proof Design | Yn AND BLOOD 


Everlasting Dependability 


S>ERVALL 
= CENTRIFUGE 


( Superspeed ) The following SCHWARZ preparations are of interest: 


THYMIDINE, in growth studies, blood building and cer- 
tain types of anemia. 























Max. speed 
14,500 F.p.m Nucteic Aci and Soprum Nuctearte, in studies of 
27.000 x G growth and longevity, agranulocytosis and nutritional 
Max. capa- deficiencies. 

tty & x 500 Minuctein® (Brand of Schwarz Tonic Nucleates), 
containing calcium, copper, iron, magnesium, manga- 


SERVALL ANGLE CENTRIFUGES Greater Speed nese and phosphorus, as soluble ribonucleates complex, 
* 9 —Easily Checked! ies i ine ) 

Type SS-1 and SS-1A are today recog- ai fe. for — in mineral aural n. a a . 

nized as standard laboratory equip- ff Centering Device Lycepan® (Brand of Schwarz Adenosine-5-Phosphoric 

ment for both research and routine § for Oynamical Acid), as sterile ampoules for parenteral use in in- 

work. Their savings in time and labor gs = vestigations. 

I e , . . . 
are already legend. They can be de- Begg ee Yeast Apenyiic Acw for certain nutritional condi- 
pended upon to give faithful service § Different Tub tions. 

i Sizes! : 

pth ban aay _ senate: @ Separate Trans- Sucar PHospHates, as intermediates in conditions 

“a ; = affecting glycolysis. 
A Free Bulletin SC-81, will give you sor ~ Aaees sey pe ini ; 
the complete report on the World’s cn 6 Metruiaci.® (Schwarz Brand of Methylthiouracil) and 

: Beg a lll ol TutouraciL, in studies of animal metabolism and 

Best Made Centrifuge . . . the & tors for Corrosion 
SERVALL Superspeed! Resistance growth (poultry). 





These Schwarz biochemicals are of highest purity, and 
their quantity production provides ample supplies at 


Ivan Sorvall, Inc. low cost. Write for informative technical bulletins, 


complete specifications and references to literature. SL 316% 


DO ee See ee SCHWARZ LABORATORIES, INC. 


q Manufacturers of Fine Chemicals 
4 230 Washington Street, Mount Vernon, N. Y. 














A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


Line-Operated Model 115 a ty ~ 


® Single range —. scale length 4”, accuracy 0.05 pH unit. 
° Fully stabilized for wide range of line voltage fluctuations. 
in and low price of only 


Write for Builetin #225 
Line-Operated Model 110 


® Single range 0-14, scale length 7”, accuracy 0.02 pH unit. 
® Available also with shielded compartment, with base board and 
corrying hood, with bottles and beakers, additional price $60.—. 


Write for Bulletin #105 $185.— 
Battery-Operated Model 125 


® Single range 0-14, scale length 512", accuracy 0.03 pH unit. 
® Only 3 batteries, standard radio type, 2,000 hours of service. 





MODEL 125 


® Carrying frame for instrument, beakers, and bottles, price $20.—. 
® Stabilized power supply unit available for. alternative operation 
from 110 volt AC line, price $48.— 


Write for Bulletin #118 $145.— 


Battery-Operated Model 125-B for Blood pH 


® Scale length 234”, expanded five-fold for blood pH tests. 
® Accuracy 0.01 in pH 6-8 range, 0.05 in pH 2-12 range. 


Write for Bulletin #122 $165.— MODEL 125-B 


Prices include PHOTOVOLT glass electrode and calomel electrode. 
Electrades of other makes usable, adapters available. 


MopeL 110 PHOTOVOLT Si siroison avenue, n.¥.16.N.¥. 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Atlanta Meeting 
by first class mail — early in December 





The General Program-Directory of the 122nd Meeting of the AAAS in Atlanta, Georgia, Dec. 
26-31, 1955, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 
1. The four-session symposium, “Atomic Energy and Agri- 1. AAAS officers, staff, committees for 1955. 
culture,” arranged by ORINS. ; 2 } a 
9 T ri 7 , 2. Complete roll of AAAS presidents and their fields. 
2. The three-session program of the International Geo- 
physical Year. 3. The more than 265 affiliated organizations. 
3. An AAAS-sponsored “Congress” on the shortage of young - , — — 
scientists and science teachers 4. Historical sketch and organization of the Association; 
~ . ‘ the Constitution and Bylaws. 
+, Programs of the 17 AAAS sections (symposia and con- ; os 


tributed papers). 5. Publications of the Association 

5. Programs of the more than 60 participating societies ; , 

6. The Special Sessions: AAAS, Academy Conference, Con- 6. AAAS Awards and Grants—including all past winners 
ference on Scientific Editorial Problems, National Geo- 
graphic Society, Phi Beta Kappa, RESA, Sigma Xi. 

7. Details of the Municipal Auditorium—center of the Meet- 8. Section committees (Council members) in detail. 
ing—and hotels and campuses. 9 


7. Membership figures by sections. 


iam : : — Local committees. 
8. Titles of the latest foreign and domestic scientific films 


to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1955 Annual Exposition of Science and 11. N a meee 
Industry and descriptions of their exhibits. - New and current activities of the AAAS. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. ( Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


lb. ( Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 
2. FULL NAME (Dr., Miss, etc. 
(Please print or typewrite) Last) 
3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


+. OFFICE OR HOME ADDRESS 


ey 


6. CONVENTION ADDRESS 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1025 Connecticut Avenue, N.W., Washington 6, D. C. 


SCIENCE, VOL. 122 


























Just published: Volume 24 
ANNUAL REVIEW OF 


BIOCHEMISTRY 


805 pages 


CONTRIBUTORS: 
B. Axelrod 

G. W. Schwert 

J. K. N. Jones 


B. C. Johnson 
P. D. Boyer 
T. W. Goodwin 
J. F. Brock 


E. Baer S. B. Binkley 
D. B. Zilversmit O. Bodansky 
A. G. Ogston F. Lynen 

G. Ehrensvard A. Haddow 


D. E. Green and H. Beinert 

B. L. Horecker and A. H. Mehler 
D. M. Brown and A. R. Todd 

G. Briggs and F. Daft 

R. Fried and H. A. Lardy 


S. Roberts and C. M. Szego 


Back Volumes Available 


$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC., Stanford, Calif. 




















NOW OVER 54QQ 


CHEMICALS 


@ Gallium Nitrate 
@ Gallocyanin 


© Guanidine Base 

@ Guanylurea Sulfate 
© Gulonic Acid 

© Gulose, d(+) 

@ Gymnenic Acid 

@ Hafnium Oxide 


@ Hemicellulase 


@ Gallophenine 


@ Gelsemine 
Hydrochloride 


@ Gentianose 

@ Gentisic Aldehyde 
@ Germanochloroform 
@ Hemicellulose 
@ Heptanediol-1,7 
@ Herzynine 


@ a-Glucosethiourea 
@ Glucovanillin 

@ Glutaconic Acid 
e Glutamylcysteine 


@ Hexadecanedicarboxylic 
@ Glutarimide Acid 


@ Glycolamide @ Hexahydroxystearic Acid 
@ Glycylglycyl-d-alanine 
© Glycyl-I-proline 

© Graphitic Acid e@ Hexamethonium 
@ Guaiacol Cacodylate lodine 


@ Hexamethonium 
Bromide 


Ask for our new 
complete catalogue 
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The 


3 
EINSTEIN 
BOOKS 


OUT OF MY LATER YEARS 


Essays of enduring human interest encompassing the wide range 
of thinking that was Einstein’s priceless gift to mankind. A 
valued treasury of the uninhibited living thought of Einstein as 
Philosopher, Scientist and Man. Some of the many absorbing 
topics: E=MC*—The Theory of Relativity—Time, Space and 
Gravitation—Physics and Reality—The Fundamentals of The- 
oretical Physics—The Common Language of Science—Laws of 
Science and Laws of Ethics—An Elementary Derivation of the 
Equivalence of Mass and Energy—A Reply to Soviet Scientists 

The War is Won but Peace is Not—Military Intrusion in 
sx lence $4.75 


THE WORLD AS 1 SEE IT 


Einstein’s first collection of his own charming, intimate, witty 
and shrewd observations. Set forth are his own provocative 
thoughts on life, on the world about him and on his scientific 


| labors. A few of the many subjects: The Meaning of Life—Good 


and Evil—Wealth—G. Bernard Shaw—Women and War 
Christianity and Judaism $2.75 


ESSAYS IN SCIENCE 


The renowned scientist writes lucidly for everyone interested 
in science concerning: Principles of Research—The Method of 
Theoretical Physics—-Niels Bohr—What is the Theory of Rela 
tivity?—The Problem of Space, Ether and the Field in Physics 

Relativity and the Ether—Scientific Truth $2.75 





EDISON’S DIARY 


The personal record of Thomas Alva Edison presented 
for the first time in book form. Edison was not merely a 
desk scientist: his mind was forever searching for new 
paths, new ways into the mysteries that surround us. A 
study of Edison’s personal observations and notes is like 
a fascinating trip into the unknown. Annotated by D. D 
Runes, Ph.D $4.75 











Mail to your bookseller or to 
PHILOSOPHICAL LIBRARY, Publishers 
15 E. 40th St., Desk Z, N. Y. 16, N. Y. 

Please send me 


copies of ESSAYS IN SCIENCE @ 
copies of EDISON'S DIARY @ 


| enclose remittance to expedite shipment 
NAME 


| 

I 

| 

| 4 
| copies of THE WORLD AS | SEE IT @ 
! 4 
! 

l 

| 

l ADDRESS 


eee a eae ee 
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YOUR ad here reaches over 32,000 
foremost scientists in the leadin 
educational institutions, industria 
laboratories, and research foundations 
in the U S, and 76 foreign countries 
—at a very low cost. 


CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


$19.50 per inch 
17.50 per inch 
16.00 per inch 
14.00 per inch 
12.50 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
7 times in 1 year 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 











ill! POSITIONS WANTED 


Bacteriologist, Ph.D., veteran, with research ex 
perience in metropolitan East and teaching 
experience, wishes academic appointment in small 
city, preferably Western. Box 217, SCIENCE 

xX 


Internist, Diplomate; M.S.; 4 years, associate 
professor of medicine and director, cardiovascular 
research, medical school; 6 years, director re 
search, pharmaceutical company. Medical Bureau 
(Burneice Larson, Director), Palmolive Build 
ing, Chicago. i 


M.D.; 25 years experience biological, pharma 
cological, bacteriological, immunological, and 
isotope research; wide background experimental 
medicine, cancerology, neurology; dcesire re 
sponsible research position, 3ox 218, SCI 
ENCE 

Ph.D. in August 195 Graduate work in phar 
macology. Desires research position, pharmaceu 
tical industry. Box 212, SCIENCE 





Ph.D., organic, strong background biochemistry 
Eight years industrial research, 20 years college 
teaching; desires change Metropolitan, North 
Jersey area. Box 216, SCIENCE 8/12, 19 


Physiological Psychologist; licensed Clinical; 13 
years university teaching, research. Background 
neurophysiology, endocrinology, psychodynamics, 
mathematics, physics, electronics, Clinical EEG 


Want interdisciplinary research and/or aca 
demic. Available September tox 210, SCI 
ENCE 


Successful technical director medium-sized phar 
maceutical manufacturer, charge of research and 
development, control, production, interested posi 
tion with future, pharmaceutical or food industry 
or research institution. M.S., Ph.D. (Biochemis 


try-Microbiology), 3 years medical school, B.S 


(Food Technology). Adaptable, age 35. Box 211, 
SCIENCE. 8/12 
|| POSITIONS OPEN | 


Biophysicist—Electrophysiologist, Ph.D, or equiv 
alent. Experience with bioelectric potentials and 


electronics desirable. For university research 


position. Academic rank and salary to $6,000 
according to training and experience. Box 177, 
SCIENCE 7/29, 8/5, 12 


BOOKS + SERVICES + SUPPLIES ~ 


The MARKET PLACE- 


EQUIPMENT 


POSITIONS OPEN 


Biochemist, Ph.D., experience in enzyme chem 
istry, for research position. Salary $5500—$6000. 
Two-year appointment, Opportunity for teaching 
experience if desired, and possibility of staff ap 
pointment. Write Dr. D. Tyler, School of Medi 
cine, University of Puerto Rico, San Juan. 8/12 


Chemist-organic: Ph.D. in organic chemistry to 
serve on research project teams as liaison be 
tween organic research laboratory and scientific 
information department for critical evaluation of 
chemical data. Eastern pharmaceutical manufac 
turer offers liberal benefit program and oppor 
tunity for advancement. Give complete back 
ground information, including age and salary 
requirement tox 214, SCIENCE, 8/12, 1! 


Ph.D. in biochemistry, physiology, or pharma 
cology for project team work in evaluation of 
scientific data for research division of pharma 
ceutical manufacturer. State age, education, ex 
perience, and salary desired Sox 215, SC 

ENCE 8/12, 19, 26 





SENIOR LECTURER IN ZOOLOCY 


Applications are invited for the position of 
Senior Lecturer in Zoology in the Depart 
ment of Zoology in the University of West 
ern Australia. The salary range for the 
Senior Lecturer is £1578-1918 (Australian) 
per annum. According to qualifications and 
experience an appointment may be made 
within the range. The position is super 
annuated along the lines of the sritish 
*.S.S.U., scheme 


This position is being created to assist in 
a program of marsupial research being spon 
sored jointly by the University and the 
Commonwealth Scientific and Industrial Re 
search Organization. The appointee will be 
required to do some undergraduate teaching 
and it is desirable but not essential that he 
should have special qualifications in embry 
ology and/or cytology For postgraduate 
work on marsupials there are unusual lab 
oratory facilities, a field station and motor 
transport available 


undersigned on 
30 September 1955 Preliminary inquiries 
may be made to Professor H. Waring, De 
partment of Zoology, University of Western 
Australia, Nedlands, Western Australia. 


A. J. Witttams, Registrar 


Applications close with the 











(a) Statistician to 
professor, 


serve as assistant or associate 
university school of medicine. (b) 
Chemist, analytical or physical; well-known lab 
oratory engaged in practical research; opportun 
ity medical school taculty appointment; $5000 
$10,000. (c) Editorial writer experienced rewrit 
ing medical articles; preferably young woman 
interested career in medical writing; important 
publication; Midwest. (d) Internist to serve as 
chief of physiology; large group; preferably one 
qualified to develop radioisotope unit; West. (e) 
Physicist, Ph.D., experienced in nuclear and 
radiation physics and, also, Biophysicist; latte: 
may be one working toward Ph.D.; research de 
partment, large teaching hospital; $7000—-$8000 
and $6000, respectively. S8-1 Medical Bureau 
(Burneice Larson, Director), Palmolive Build 
ing, Chicago xX 
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ox Number counts as 10 additional 
DISPLAY: Rates listed below 


provided that satisfactory credit 


weeks before date of issue 





Single insertion $19.50 per 

7 times in 1 year 17.50 per 

13 times in 1 year 16.00 per 
26 times in 1 year 14.00 per 
52 times in 1 year 12.50 per 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
words 
payment to SCIENCE must accompany ad 

no charge for Box Number 
Monthly invoices will be sent on a charge account basis 
is established 

inch 

inch 

inch 

inch 

inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
(Friday of every week). 


Correct 


book 
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WANTED TO PURCHASE . 


you ve 
religious 
illustrated brochure 
EXPOSITION PRESS 


386 FOURTH AVENUE 
IN CALIFORNIA 


POSITIONS OPEN 
Parasitologist, master’s degree, for livestock 
parasitology research. Chemistry background de 
sirable. G. Brody Moorman Mfg. Co., Quincy, 
Illinois, 8/12 


Physiologist-Ph.D. in physiology with interest 
or experience in neurophysiology to serve as 
member of research project team in evaluation 
of scientific data for research and development 
division of pharmaceutical firm. Send complete 
record of education and experience tox 213, 
SCIENCE 8/12, 19 





(a) Toxicologist; Ph.D. in biological science, 


experience; supervise toxicological work, new 
pharmaceutical compounds; plan, carry out ani 
mal experiments; administrative duties; East 


(b) Biochemist; Ph.D.; head laboratory service, 


diagnostic clinic; supervise technicians, research 
enzyme, steroid chemistry; $8000; university 
city. (c) Research Associate; Ph.D. Zoologist 


or Physiologist, emphasis cytology, cellular 
physiology ; department of poultry science, West- 
ern college; $5000. (d) Virologist; highly quali- 
fied; pharmaceutical house. (e) Senior Research 
Pharmacologist; M.D. or Ph.D.; operate phar 
macology division, pharmaceutical house; charge 
research, development 


screening operations in 


new medical agents for ethical distributior 
qualified direct, conduct drug research; East 
Woodward Medical Personnel Bureau, 185 N 
Wabash, Chicago x 





UNIVERSITY OF THE WITWATERSRAND 
Johannesburg, South Africa 


Applications are invited for 
as SENIOR LECTURER 
PALSY) on the 


partment ot 


appointment 
(CEREBRAL 
staff of the University De 
Physiology. The Senior Lecture 
ship has been established in conjunctior 
with the Transvaal Association for the Care 
of Cerebral Palsy (Spastic), and the appoint 
ment will be for an initial period of 5 years 
in the first instance, but 
for a further period 


may be renewed 
thereafter 


The successful applicant must be medically 
qualified, have a knowledge of physiology and 
electronics, and be prepared to conduct re 
search into the problem of cerebral palsy and 
allied problems, The incumbent will be re 
quired to lecture and do research work not 
only in the Department of Physiology but 
also at the Forest Town School for 
He will also be required, under the direction 
of the head of the Department, to consult 
with the honorary I 


»pastics 


medical staff of the Forest 


Town School for Spastics 

The substantive salary will be according 
to the scale £1100 x £50—-£1450, and, in 
addition, a married man will receive cost of 
living allowance at the rate of £234 per 


annum. Membership of the University In- 
stitutions’ Provident Fund is compulsory. 
Membership of the Staff Medical Aid Fund 
is also compulsory in the case of those who 

h membership. The suc- 


are eligible for such 
cessful applicant will be required to assume 


duty on 1 January 156, or as soon as pos 
sible thereafter 
Further particulars and information as to 


the method of application may be obtained 
from the Secretary, Association of Univer 
sities of the British Commonwealth, 36 
London, W.C.1, The closing 
receipt of applications, in South 
September 1955 


Gordon Square, 
date for the 


Africa and London, is 30 








BOOKS AND MAGAZINES HII 


Sets and runs, foreign 


PERIODICALS and domestic. Entire 
libraries and smaller 
and BOOKS collections wanted 


WALTER J. JOHNSON @ 125 East 23rd St., New, York 10, N, Y. 


VOU CAN PUBLISH YOUR BOOK 





Almost 2000 authors—most of them new—have had 
their books published, promoted and distributed 
through our unique plan. No matter what type of 


written—fiction, poetry 
we can help you 


biography 
Send for our free 
We Can Publish Your Book 


| Dept. SW1 


NEW YORK 16, NEW YORK 
9172 SUNSET BLVD., HOLLYWOOD 46 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


y the MARKET PLACE 








BOOKS AND MAGAZINES 


binge sets and files of scientific journals 


e needed by our library and institutional customers. Please send 


is lists and de scriptio ym of periodical files you are Ros, to sell 
high market prices. Write Dept. A3S, J. S. C pheoe INC 
Boston 1! », ‘> achusetts 





BACK NUMBER PERIODICALS —ought and Sold 
@ Tell us what you want?—What have you to offer? 

| Abrahams Magazine Service DEPT. P, 56 E. 13th ST 
Established 1889 NEW YORK 3, N. Y 


PROFESSIONAL SERVICES 





CLEANING 


MERCURY  bistituinc 


Ship vs your mercury. We return it im 


only 


0¢ 


mediately in heavy, clear glass bottles 
induction distilled in glass under vacuum 
guaranteed to meet A.C.S. specs. Minimum 
10 pounds 
Identify shipment 
EBERBACH & SON 


slight loss in processing 
PER LB 


ANN ARBOR, MICH 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


VITAMINS, MINERALS, 
Fooos, 
SPECIAL DETERMINATIONS 





SUPPLIES AND EQUIPMENT 





for Broch 


Wire-Ye) 14513; 


Highest accuracy 
Most complete selection 


RESEARCH SPECIALTIES CO 











PROFESSIONAL SERVICES 


LABORATORY SERVICES 


Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicide 


and bactericidal properties * Biolog 

and chemical determination of insecticides ® Peet- 

Grady ond C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 





P.O. BOX 2059-V . MADISON 1, WISCONSIN 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome 

VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blod., Hollywood 28 












1148 Walnut Street, Berkeley 7, California 








LaWall & Harrisson 


Div. S, 1921 Walnut St, Raateyate 3, Pa 


PHARMACOLOGICAL BACTERIOLOGICAL - CHEMICAL 


SUPPLIES AND EQUIPMENT 


FLANDERS RESEARCH FARMS + « . . . 
Breeders of 
WHITE ,,,  DBA/2 
SWISS MICE 


Box 22A, Flanders, New Jersey 
Phone Justice 4-7580 








You may expect these 
temperment. 


Rt. 4, Box 205 





rats to be g 


Madison 4, Wisc. 


HOLTZMAN RAT COMPANY 


We are now shipping from our new caesarean-derived disease-free, isolated colonies. 


superior in vigor, uniformity, and 


Phone: Alpine 6-5573 
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SERVICES + SUPPLIES + EQUIPMENT 





SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 











SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Phone CEdar 3-5318 


Madison, Wisconsin 








=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 


higher refractive index 
Sample? Of course, just write 


TECH NICON CHEMICAL cOoOmPrany inc 


ee . new Yorn 





technicon 


Price list on request 


DAN ROLFSMEYER CO. M Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


the choice coverglass adhesive with 


MOUNTING 
MEDIUM 


* hardens quickly 








DRIED SNAKE VENOMS 


highest quality venoms from wild snakes milked only once 
ROSS ALLEN REPTILE INST., 


silver springs, florida 











CONSISTENT RATS & MICE 








THE GME TRANSFERATOR MAKES 
ONE SPECTROPHOTOMETER 
DO THE WORK OF FOUR! 





STAINS oncodounion 


STARKMAN Biological Laboratory © 45! Bloor St.. W. 














GERMAN CAMERAS and special equipment for micro- and technical photography 
or for the hobbyist. Import your own. Save retailers, importers profits. (About 
5%). Pay postman duty. Examples 


EXAKTA. The only completely versatile 35mm. camera. With: - 
Automatic diaph. Zeiss Tessar F2.8 $159. (duty $22.) 
Automatic diaph. Isco Westanar F2.8 $139. (duty $19.) 
Automatic diaph. Schneider Xenon F1.9 $195. (duty $26.) 
Automatic diaph. Zeiss Biotar F2.0 $199 (duty $26.) 


Similar prices all other famous makes. All new. Latest 1955 production ir 
original factory packing. Parcelpost and insurance included. No other charges 
Pre-payment through bank and inspection on arrival guarantees you complete 
satisfaction before we are paid. Experienced, (and objective) advisory service 
(please specify interests and requirements), and pricelists by return airmail 
All transactions on money-back bas's. WORLDPOST. TANGIER, MOROCCO 





ALBINO RATS%® “ice sic tone 0 


he veterinarian 


HYPOPHYSECTOMIZED RATS to research” 
*Descendants of the Sprague-Dawley 
and Wistar Strains 


. 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 


Wilmington, Mass. 

















write for details 





All animals antibiotic free 
BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 
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“EXPERT REPAIRS”’ 


POLARIMETERS of any MAKE 
Complete Reconditioning 
Adjustment of Optical System SY 
O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 





LOOK AROUND... woice snc incceasne 


number of satisfied advertisers using small-space ads regularly in 
practically every issue of SCIENCE—proof that these small ads get 
results! If you have a product or service of interest to scientists, 
take advantage of this low-cost means of increasing your profits! 
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OW — New accessories give the Interna- 
tional PR-2 Refrigerated Centrifuge these 
increased speeds and capacities: 


400 ml. at 10,000 rpm. at O°C. or lower 
100 ml. at 19,000 rpm. at O°C. or lower 
4000 ml. at 2,300 rpm. at O°C. or lower 
1500 ml. at 3,900 rpm. at O°C. or lower 


PLUS — 24 additional interchangeable angle 
and horizontal style heads and a wide variety 
of adapters, sealed accessories and carriers. 
No other cold centrifuge is so versatile. 


SEND — for Bulletin P and information on the 
New High Capacity Attachment, the New 6- 
Place 250 ml. Angle Head and the New 4- 
Liter Head. If you already have an International 
PR-2, these new accessories will fit. 


ALSO — the improved Model SR-3 Stationary 
Refrigerated Centrifuge will now swing 5200 
ml. in the horizontal position at.3,000 rpm. 


FOR — real versatility in the Refrigerated Cen- 
trifuge field — look to INTERNATIONAL. 
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INTER NATIONAL E£ 
1284 SOLDIERS FIELD ROAD, 





QUIPMENT COMPANY 
BOSTON 35, MASSACHUSETTS, U, s. A. 
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American Optical has joined forces with C. Baker of Holborn, Ltd., 
England, to make available to American scientists one of the major advances 
in microscopy within recent years. 


The NEW AO-Baker Interference Microscope measures with 

astounding accuracy .. . even to 1/300 of a wave length. Not only does it 
permit interference measurements of optical thickness to a 

high order of accuracy, but it also affords a practical and reliable method 
of phase contrast and variable color phase contrast microscopy. 

Its function extends far beyond that of the normal phase miscroscope 
because the phase changes, visible in it, can be measured 

and converted into other information, such as total protein content 

of a cell or water content of a living cell. Innumerable important 
measuring applications for this instrument are constantly being discovered. 


Two types of achromatically corrected objectives and matching 

condensers are offered, shearing and double-focus, in powers of 10X, 40X 
and 100X (water immersion). The shearing system is particularly 

suitable for measurements of separated features such as single cells whereas 
double-focus has been found more useful for examination of 

continuous specimens, such as sections. The NEW AO-Baker Interference 
Microscope has been carefully designed to provide an extremely 

accurate instrument with a minimum of adjustments. The latter can be 
made very quickly and are surprisingly simple to operate. Specimens 
require no special preparation. Deliveries will begin about August 15. 


American Optical 


INSTRUMENT DIVISION 


BUFFALO 15, NEW YORK 
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Dept. T1. Please send illustrated catalog 
describing the three NEW AO-Baker Inter- t 
ference Microscope models now available. 
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